
V 



le 



MEMOIRS 



or 



THE GEOLOGICAL SURVEY OF miL 



\ 




n6DRC8 AND DBSCRIFTIOHS OF THE ORGjUVIC mUAim PROCURED DUJIING TBI 
PitOOBESS OP THE GEOLOQIGAL SURVEY OP ITOIA. 



HT omm or ma wxauasot m ooTium 



or Tsau nr oomtciu 



8er. X7. 

HUHALAYAN TOSSILS. 
ToL Hlf Fart L 

WFEB, TBUam OBPHAIOPOBA. FAVM Of TAB HIXAmta. 

By Dr. EDMUin) MOJSISOVICS, EDLEM VON MOJSVAE, 

r, Jmf trial Jeadtuf of Science, Fiee-Dimtor, K. K. ii toiogitckt ReiehtantUU, Fitiuta, 

TBAHBLXTKD BY 

Sb. ABTEUK H. POOED, 7.S.e, ASD Mm. A. H. IWHUK. 
iliAXia I TO ZZIL 



OALOITTTA: 



OMLOoKuii ainiTir omcBi 
KDOocxaiz. 



Digitized by Google 



448929 

HBMOIBS OF m GEOLOGICAL SURVEY OF INDIA. 

*oi. L B«»1 9... pp. W«» (••' •/ »• i«^(i*->". 1 «• ) = " f'^, 

Iwu of T«Wli'i' -On il-v (r»- lr«uil rtrnfturt *ai rHationi of IU« 'lalcliir Caal-a*ld.— <3ald.xicU»| 
liWOllM Urii r Ao iiu — i 'u »| ■i!inii-n'i of |ci>M auil gold doac frora Stmi f ween. Pt. t, 18M (»ri»» 
aiu!ii On tbe K^'iingiua itru.itir,: of B i>:.rCi(nt ot Uie Kbali Uill*^— On tb* gaokvinl UraolV* M Ul 
miikiri Hllh (M«dr..). I't. 3. 18J»<pWm i lU.) : Oa liwgMlMiMlilmtaniBaita 
tlW Diltltat* «f Biinkur*. Mi.lniivorf. «n.i ari..>.- On tlKUtmUW UtttM. — OB MM iMH Hk^MIBV 
Um g*"" Ctnitodiu, from MaU-ii, r-juJd "( N^l'I nr. 
IL E«.»l 8«.pp.S«. 1859 (<i.( «/ /.Mrt'i 1: 1. j'-:;n (^>. 3 lUJ^i p» fht Viodbytn Baftai MiitWr 
• • unoUtM w Bnii<lelki«ed. Pt. ». IWO Cpricr 3 K..): On ibc gMlaritll Mraetur* •( th* MBted puliM 

TaDw^n tb* gnbginl nMm «^ pwWMt g »»lut h rt iw— 1 «?«t«n at iwta h Owrtnl 

TM. UL Btwl •»■>».•*»*• Ptl. 1863 (prfcj 8 K».Kj«( f""' ) On tl <- j.,-.: (pel rttnctart and reJUioeu 

tk> BMiinnS OiMl-AiM.— AdditioB*) n*iBu'k> oa tbe ge<ilo|cit*l rekUiona uui wobabla ftlaml •>* of 
U» tiinA^atMa «l tMto in Ck-iMwl 

(pr»M t Bt.) : On Um Sab-HlaOajru Ruacw WtwMS tt* OnagM KmL 
Tab. tT. lt««aie««,PP. 1. 19ia (pri^ » R«.): ClKm ffH PaytuV.yHaljMMh lll a l l irt, 

a«dni«. Pt:. 1S04 2 It..): («««»/ fri«<). Oa tb. Mflftara. af. tk^ DMikti TiteUaaptly, 

Silcro, »tc. rt. S, IMJ (fTO 1 Be.) : Oil llie Coal of Awaui. e*c 



Pt. 1, 1887 (prirt 9 Ai.) < Oa HM Ktigl ll a atlmJ Of Lf«yaB. tl*.. la Sla4^aaot*o at 
1. Pt. \M7 (vrirr2 Tu.) (*•! af fT&Q I Mfca Qiat-laM i WmqA Ond^talL— 



V«E. ▼ Ro<ii' Hrti yv 3>» I't. 1, 1S6E (;irim 3 lU.) (ou/ ofvintl .'<iTt..i>ii« •••roM ■.•W. HtolUyi, from Sntlej 
' lu ihrtu.". 'un -.he Ovpuitt of SpUi. Pv. S, (>i-«« 1 Be.) U«>liW P». ». IBW 

( priM 1 B«.) (o«« ^printi. Oa tlia JlMnia C Ha t la U^ O wln i Gil Otatmttoiia sa Wartnrn Hbat. 

TOfc VI. Bojal »»o. pp. 895. 

a Piirlwii of Cutch. 
TraiM of W*«t«Tia 

T«. fa Ro^.«.,^^^,M^na.»««(^^^^ 

IfgMr-BDpfitJ. — Eirunpnra Caii|.6eUU. 
TUL Koral Svo. PP- 8SS. Pt. 1. 1873 (j>r>« 4 Ri.) : On the Ra<)*»>h aad Karniil Fonnationi ta llii 

PrcMilcnrj. Pt. S, 1S72 (pnte 1 B«.) ! lUchnTs Coil firiii.^lVnttoiisiluj Coal-iold.— *ai«lf«Cllal-4»l4. 
IX. Eoynl Hni, pp. iT, J5H. Pul.lBTl (yrioe* lis.): G.-.l.fy if K..t<U. I't. g, l| | lfpi i i ) tHgw)i 

of NEi):|>ur.— Gi-oIqrj of SirlMa HilL— Carboniiereiu Amoiciiiitea, pp. 6i. 
' Z. Bu^'i it'o. pp.359. Pt. 1 (friat > Iiift gadny «f IM t i h M tf i ft i l ' ta ihi Fk^ W<(prto 
2 lU.) : GwlogJ of P<ea. 



^WMIKi^i tdl-N|)w«rK«Mt^1taM>laaiML 

• VM. XU, BmbI t«ak pp. S«S. Pt. 1, 1877 (fnneS Ra.): .Smth ValiTiUa CoBBtrr. Pt !. 187< 0>r<«« S Ra.) t Co«l>' 
id4iertlMNa«« Hil'.a. 

Tot Xlli. Boy«l Bro. pp. iU8. Pt. 1, 1877(yrM» I Ri. 8 A..) : Wardha Valley Caal.8«14. Pt. J, 18J7 ifrtttt Ra. ■ Aa.)i 

Owlni-'y °( tUe Rjjmahil HilU. 
TMi. XIV. Royal B»o, pp. 813, 1678. Oeology.ot Um 8«U-nB|a ia tha Pni^ab. 

Ta&. XT. B«tBl8vo,pp.ii». Pt. 1.1978 (yriit»ta.>*«j|i Gaiihgyrftfca kuwm^taABdilm t mi Mfc( P li hH i» ) . 

Pt S, 1880 {pria 8 Ra. 8 At.) : RiakAtort IMapaai CWMUUta (Sri^jB). 
Tm. XVt R«ytl8ra.pp.864. Pt. 1. 1879 (yrioal lU ti^ flwtoal »i ilirB Caaatlwaa Utll»t»llMj 
TBBk ^ (pr<« 1 R«. 8 Aa.) I Tbi 1MMnwlMi7ttiORm«aS n.1, UWbrfallt^i 

region of tit* OodiTari Diftrifl 



I'nilin tittiiiiioa of the PunjiA S»lt-r»ii^o. 
Tm. XTUL Royml Rto, pp Pt. I. U81 (^» 1 Ba.}! SaaliMn AffelttBialsn. R, 9; Un (fplMl Blt^Ai.) 

of print) : MtnkbaBi and Sjorbbham. Pt S, 1881 {frit* t Bib)) PltoltHl^Qlifailt TiUqt 
T«h Xl^ Bcval a<o. pp. Ui. Pt. 1, IBBS (pnre 2 Rt.); Tlie Otebar Buttfaaka at IMS. rt'i|,mt(Mwt BaJ 

'Th.TintUpringaonndiB. Pt 3. 1888 (pnca 1 Ke J t A mtalogBa bT UimlUraqHikM. Pt4UH(r*«a 

1 Itti ) ; Gnnlotry cf p!irt» of Munipnr ftnd thff Xiif^n flilli. 
TtHi XI. Bn."l fvn, :!-H>. rt- I. l.tMS (;.ri.-J h ,^..). I.;,... I,- ;-v Mini-iri nil.] T ,r.r,ny.-ll v. ft. S, 188S 

{yrict 2 l<8. 8 At.) : liKilogUiil notra on tba luUa iu tlu> nri^iiDiiui liMui of Siod and ^VBjab CroBtitr 
batwaaa <)aaHa aad l>en Ultaii Kbia. 
In. tXL lleyal 8n>, pp. 888 (m( »/ pWa^), Pt 1. ISH^rtot Bi.) ; Owlon of tha J twm fKwMt n Tallv. 1^ >k 

1884 {rn^t I Rf.) : G«»lof; t f Kathi.war. Pt. 8, 1882 (pn» 8 Rj.) : C<Ml<ilH Bf SMtt tMnk. Fu «t 

IBiU (;'t.->l UatrenMinl. 
Vol. XXn. Rcyi.l 8><i, {ii<. :U4, 1883. IV Ui^Moi^y of Katliimr. Chamlia, and E1iae>aiL. 
Vol., XXII!. Ro.iiil Sm. pji. 233, 1S91. fienlipj of C»ntr»! Hiaiilaya 



Ym. XXir. Boyal 8vo, Pt 1, IH87 (pruw I Kc. 8 At.) : Tha Soathcrn CotI-B«1dt of tha Sitp««a Oondtrfaa BMIa. Pt I, 
18W (frit* t R«. 4 At.) I Pb]«ical Onlogj of Ibe Sub BiiulUya of aa>-h«il an! Kbbibbb. FkLlMf 
(pnwl^^Ai.);! QpAan^ Mlb {b^tw, ^<r««B4b« Ba^paaa aa^ Aiaafai UfHi. 
XXV. B.,al8...niNCrOM|«f»<Wi>^^ i'.. 

Tab. XXVI. BayalSta, IBM. flailw ai Haaaia. 



VM.XZVII. ItvBiava. IMJ, 1M(^ 1 laj^ MirfM fli^ Am Ibi Wmmm iT V|p« Imm. K %im 
(#W<»4R>)i OwtniMM at Pb^daaa/ h Wan^Iialta taoMaal BtpkHallaS: 

Tai. XXT|ILIIinal8>.v Pt. 1. 1838 (priea 2 Ba.) i NotM on the Oe«1o«!onl Stractan of tba Chltlclnin r.pW A m4« oa 

na Allah-blind in the nortb-w.ent «( tbe Uanu of Kocbh. Osdogy of parts tt the M}iii),'vu, Haamaaj 
gtlioli kB Dittriata, Banaa. tka.aaaiair.sC tte iUkir M>%iftAMim. Oa tha Gaaioo of Tlnb mi «k« 
■BBW TBilig^ 

1W pkt liad br tbiw pAHMtMtkli • Ibh OikO «Mh nlMB. 



TABLE OF COOTENTS. 




Digitized by Google 



ii 



OONTEKTS. 



1. TrulijeerM . 

a. Ftotrsobyctnui 

b. Tnushyoeru a. •. 
8. 8*Dd]i&(ttM , . 

3. BinnitM . . • 



AMMOVXA UilOSTB&Ci. 

A. AicisToisiA. 

«. Aretttidm. 

1. ArcMtn . • . . 

1. SteDUmaiiM . , 

2. Aneitcs a. I. . , 

3. Praroestsa • . 

i« Lobitid^. 

1. LobitM .... 

c. Joamitidm, 

1. JoumitM. . . 

d, Cladittiiida, 

1. CUdiioiUa (Uypoolkdiacitei) 
3. PatrKiUdiaeitM • . . 



B. PlIlCOCIBATOtSSA. 
a. PinacoccrafU*. 

1> Pin«oae*ras ■ 
& Bombuagito < 
9. PUcius . < 

i. Xtgapkyllitida. 

1. M»g»phj!Utei 

e, Lgtctvratiia, 

1. UojiT^ritca 

2. FlijUooena 

rf. FtyMHda. 

1. Ptjchitta . 

2. EaiguitM 

A. OTioci&ATiDa. 

1' FUaniiualilna 

B. KiQTiirDX. 

1, Kkotilu . 

3. Cljdoii&utilas 

C. OnEOCIIiTIDJ!. 

1. Ortiiocens 

DIBRANOHIATA. 

AULACOCEBATID*. 

!• AtnotitM 



CONTENTS. iK 

P.|,e. 



RESULTS. 















• ■ 


. . . 131 
















































. . . tsi 








. 16Il 156 











Google 



Oi^itizedjjUlllog' 



HIMALAYAN FOSSILS. 
TOLims ID. Fabt L 

UPPER TRIASSIC CEPHALOPODA FAUNJ! OF THE 

HIMALAYA. 

BT 

Diu EDM UinO MOJSISOYICS, EDLBIC TON MOJSVlB. 
imun, nmiuL taumm oi aonmi, TicB-DiBEcraB x, x, aattu^wfn^ »MM»^—y^^ ;,^ 

VIK.VJIA. 

TrtuulaUd' bg 
ASTHUB H. FOOSD. F.0.8« m Hm. A. ^. VOORD. 

INTRODUCTION. 

In the preliminary communication on tbe Cephalopod Ffiim^ of llie trias of th« 
Himtiaya,' publiahed four years ago, the reasons were given which indnoed the 
Iiuperial Aflademj of 'hernia to toggeat to tbe Geologioal Samy of India tite pro- 
motion of a special expedition to the Ilimdlaya for the collection of trias fossils, and 
to paitioipate therein by sendins as their representative Dr. Carl Diencr, to whom a 
eooBiderable grant waa made from the Bou6 fund of the Academy. The Imperial 
Indian GoTemment nnctioncd a sum slightly exceeding that gim \if the Aea> 
demy for the expenses incurred hy Dr. Diener, and ordered Messrs. C. L. Qries- 
baoh and 0. S. Middlemies, of the Geological Survey of India, to join the expedition. 
TlwmeeeBBOf tbe ezpeditioa was fa tbk manner aaanxed, and on May 27th, 1809* 
the journey from Naini T&l to the moontaina iras begun. Tbe participation of Mr. 
Grie-sbach, who was placed in official charge of the expedition, was of great assist- 
ance, and the remarkable results arrived at are due to his great local knowledge, 
eapaoityand eoiflEgyt and not leaa (o tiie ildll and penerannieeof Dr.INeoer, vlioee 
familiarity with high mountains, gained in his numerous toure in the European Alps, 
was of invaluable help. The expedition whiob, in order to reach tbe region 
of tliflir irmlr, on tbe north ride of the momitaiu, had toonti the principal dudn of 
the Himalaya on their journey going and letnxning, eame hack to their •twimg 
place in Naini Tal on October 7th. 

Besides Dr. Dieuer's detailed account, presented to the Academy and published 
in tiie memain of the Aeademy* under flie title '■EigebniM dnsr geolegindifla 
Expedition in den Central Himdiaya von Johar, Ilundes und Painkhanda," there 
'1]i«aaaDWC(f|iMl «m idiliiM ia Yek. UCULd tiM DwtadiTlfti dv Kiii. AkMbnit te Wmh- 

« niNaiit» A wUHMHanr. a Ba. 01. iUh. 1. p. US. 
Bi.lXIL(UMikiv.nMI» 



1 HIMlLATAN F0S3ILS. 

an several smaller communications hy Dr. Diencr on the partioulars of the journey, 
on geographical ooaditiona and on gladal pheaomeaa,' to which references are here 
giTen to aTdd lepetition. 

The results of the oxpedition were very satisfaotocy* though, on account of the 
dbortness of the time, the ori<,'inal plans could not all be carried out. The rich 
floUectious of fossils which were made in some favourabie places enable us now to 
look deeper into tbe ehttraofeBr of the bidiTidiial faiioB» eepeoiallr thow «t tiie 
triassic and jurasaic periods. 

The great bulk of the material of the Dinaric and Seytliian scries was the 
cause of my abandoning my original plan to work up aU the ceplial(i])od fannSB of 
Himflsjan trias, after having found a t lioroughlj able worker for the Cephalopoda 
of the above-named series in Br. Diener,' who worked indefati<»ahly in collecting. 
I was thou able to oonfiae myself to the investigatioa of the upper triassic 
Cephalopoda of the Tynleae and the Bajavariao Series, wUeh is espeoially iBteonst- 
ing as it represents, for the mnst part, oomplotely new material. 

TliH first discnveries of Cephalopoda iu the trias system of the fiimdlaya vere 
made at a time when valid distinctions in Oephalopod horiaODB in onr Alps oould 
aot yet he made^ when the wpnam of Oephalopoda later leoogdsed as peooliar to 
the Musohclkalk were attributed to tlie Buutsamisti-in, and when the definition of 
species was still so extraordinarily comprehensive that the latter often reached 
tiia laak of the geneia of the pireaant day; lomeliiBes, as, for exiimpk, in 
AmmmStn Aon " even over-stoppmg it. It is therefore not surprising that the fint 
interpretations of the triassic Ammonites of the Himdiaya did not rise above 
general statements, and that the deugnations of the species, according to the 
knowMno flf fhafc timo, gave ihe widert latttode to the anthor'a own oonoeptioDB. 
Nrvf>rtheli>ss it must bo ren:ardod aa aaadvancement in knowledge that the consider- 
able analogies existing betweea the tdcMiio faunm of the Himdlaya and those of the 
Alpa Aould have finmd their ezprearion in a paraUelism with the Alpine formations. 
It must even be admitted that, aciiording to the atato of knoirledge at the time, tte 
allocation of the fossil-bearing triassic limestone of the Rajhoti Pass in Niti to the 
upper Alpine trias was perfectly justifiable. The credit of the diaoovery of 
tbeM flnt EbnOayaa triaa fndbla dne to Captain (aftervaids Genetal) R. Btiachey, 
who published' in the year 1851 an account of his geological investigationa 
in the neighbourhood of the Niti Pass. Ed. Suoss, who in the year 1862 had an 
opportunity of geeinic the Stiaohey Collection in London, dr&w attention to the 
great similarity of leme of its forms to Alpine apeoies* and pointed ont the import- 
anoo of the above account. The descriptions and figures were then made by J. W 
Salter and published in association witii II. E. Blanford in the «' Palajontology of 



» llbDiJ*Wta^UtaMMta^^^^°<?"^.^'^ «;cc„mpl,i..;l,^n Ge.rll«.h»ft in Wi*D, 1S96. pp. 1-S6. 
« . .... M V J! t*^ ■ "** ^'^>ig oat of the C«|ih»Ui|iod f»ini» nat ipto hii bands, ami tk* 

• QMnMr *«nfc OmL 8m, fandn. 1B61, pp. Ssa-sio. 



* Jthf k J. gioL MilMwrt , IWm^ Ttifc. y. as. 
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niTBODDCTIOy. 

i^-^z:^'';^:'f±^ft'r^rr' ^^^^ 

. . Jjv! , «>na**"d it rvry lemarkable that "^nmomt^ Aim" 
oooumn- m Niti had not been ftnmd in BpHL -«hwi»»i«» Amt 

geology of the Alpa D Stur stated ooaceming the set of fos^ilsToctod^ 
Lombardy by A. Eschor t. d. Unih and ihmhhwI w'uecioa in 

^^^^jTT^.7T. ^ ^ "^"^ Cephalopoda of the ZSl 
A. a result of this «igg«tfan ft. ^ H.«r ifoentl^ ,a^«rtook^ 
l««HgaW of the Cep,.,,„po.Ia of the lower trins and distinguish^. b^ZtS 
sZTlf '^'^'^^ Cephadopod fauna of tHo Alpine MuschelkaT 

cZ oZ"f ' T ^ «»«P«ed with L 

Cephaloi^d fauna of the Alp.no Ma.chelknr.. f which he had WOdTOd . «mttW 
Of very beauUful specimens from Reutte through the labours of Mr. Kut.chker 
" wk» both ft. T. Hauer and Beyrich seized the opportanity of giving 

^pubhjhod a memoir.' Both r>oint.d out the close relationship of the Indum 
tamteftowof ^spec«»of theAlpi^^ was also re<r,..i.od 

OppeL B^rioh qwrfdjy rfBrmed with g«at confidence that the Cephalopoda 
up to the present (imo from the Himalayan trias. piOTidfld-fliak fllw rfl 
came^^m the same bed*, repi^entod a Ikuna of tlu> Mii^Oidkalk Mid nrtol the 

ftwtt this time the Cephalopod-heMiiig triaado limMtone of the Himilaya wat 

legaided as Mnscholkalk, and there was a danger of the existence of a later OMia. 
lopod fauna within the Himalayan region being doubted. It was left to the pr^ 
energetic IWwr of the OeidoeiGd Saryey of India. Mr. C. L. Qriesbach.' to prove 
by caroful contmir siurcys thaitfaflK aro, in the trias of fheHhi]^ md duinly 
ffluroi^nbed Cephalopod horisona, not only al,oyo, but also l>e!ow tho Muschelk5k 
nwfcarilaooUeetadiii these researches and sout to Vienna, to be worked up^ indicated 



1 ^. -Jltba Hiin41a.T» Moimdla.. Mem. GtoL Snrrer. Iiwli*. Vol. V, P.rt 1. 

, irTr f""*^'- d. ku.. AUl. d. W.«. M.Ui«a..n«Tirir.. CI. XXIV. Bi 1^57. p. 1« 



; ^J? ^ B>riSB. 1866. pp. 1C6-179. 

m^.M.m I, jipdii,^ PWwflntol MitUieil. n.i I., p.,. ifiT-SOS fl863-6S). 



• »i. ^J. j^. » ^ t'-'- 

a % 



4 hhiIlayan fosbilb. 

tiie mhtflniw of upper txiMBio localities, very rich in Cephalopoda, whleh ' 
dant to enooonge 'flis nndflctaking of the above-mentioned Him&layan expedition. 

Tho followinL' may lv> regarded as probably upper triassic forms, wbioil togsther 
with Muschfilkalk species, were described by Salter and Stoliczka :— 

1* nwijWffM, ipb (Group of Traek, dafliea)mAwmMite4 Jon, Sslter, Ftlsoat. of 
Niti,pl.TI^Ii|r- 6> 

, t. ArpadUei Siraclep= Ammo»Ua ttoriin,j9t^ 8«It«r, 1. o. pi. VIII, Gg. S. 

S. Eungaritt* nUientu, the keeled riulli dilttigaiilwd b/ 8«lter u youog fofmi of 

Amm. FiorUut, 1. c. fi^. 1, a-e «{ pL 7IIL 
4b GrutbaeAiUt MedleyanM, Stol. 

5. CtwKNtto indiiM, Moja. (^Jwm. Bi^fimA, BtaL) 

6. TieuUta Eauriaau*, Stol. 

7. Z«jiV«t OUiamia»u$, 8lol>* 

Of these forms, those coming from the liiti Pass may occnr in the crinoidai 
Hmestone with TraeMfcetat HMUnmi but the othens in the so-called Bumella beds. 

From tho oharactier of tbe rook this may be tolerably certain for Vol. 4 and 
5, but there is still a possibility that Nos. 6 and 7 were coUectod in tho Anisic lime- 
•fame,' bat Dr. Dioner, as also myself, think it more probablo now that they occur 
in the Camio beds (cither in the ni^mJ»i llin^ffa nft with TraetfartH MkMasM, or 
in the so-called " Uaonolla beds "). 

I have spoken of the few cophalopod remains, collected by Griesbach from the 
upper iAmSo bedi^ in tiM aboTe*dtod preliminaTy comamdoatioDa. Grieslnbh 
remarked then in a letter' directed to me that the limestone of Ealapani with 
Tropites, formerly termed by him " Lias," occurs in a mountain region tectonically 
extremely distuztied, in which probably the conditions of the deposits were not 
floneotly uudentood. fDia pdaontologieal detennlnatfins akne irare, tbenlan 
regarded as adequate, rnfortunatoly the expedition of 1892 did jh ; suceoed in 
finding in the sections examined these Tropites limestones, which ar« thus only known 
in Qikslnflk's flirt loonUt?, nm Kalapani. so that, for the present, wo are still 
confined to the palMDtdagioaliHuIfeinthisgM^ mtoNStbg 
borizon. 

Besides the meagre older material of Straohqr* Stolicaka and Gricsbach, the 
fbUowing deaoripliam of speeisB aie basei upon tlie ri<d> material gathered by the 
expedition of the year 1SD2. Five faunally characteristic horizoM«ntobedii> 
tiuguished which will be spoken of more in detail in the last chapter. 

Uonofreir, two Mnmonit es, not occurring in the Eimfilaya, are included in the 
present work. Tkn» are n JHdgmttu bom »>tlw?lii«tsn* and a SXetmr«e$te9 bam 
New Caledonia. 

' The •pcdiw me„ti,:,:(-l ni- J-r No.. 4-7 were indioUd by me !n tic - VotUiifiK«o BjmeiknngtD " (Sit«ung.b»r 

M »'rfaOT pointing- tr. I pf-Jr ti liunic depeuiU. 

• I'- ^"7" "-^'i ; i" r>i«..r'. •< Monogmfk «< tk* MMDheUott " (fklMalolggi. 

IndK.*, sior. X'' H"^i»l»yi"- '"'"•lis \ II, Pur 2, fi|., aa, S2 ) 

• Aiu-eigoT Kn ., Alid. d. Wi<f. MMli*ia..|j»(nnr., el. 1881, lf4k 

' The »atlioT hii d.«rril<«d (hi, form u eomii^ tnm ftl^fcwilitMii fUili tinhtahti It*H bwl I> ft oM 
Uook aboBt J m\tt mbUi of Uindahigii ia fithicUntia*— (X £. ff. 
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AMilONEA TBACHY08TRACA. 
A. TBOECrcaDBA.* 

HALOHITIDM. 

1 HAimn. B. T. IHa. Of. E. v. Mojsisovics. Die CephalopodeQ der HaU>tttt« 

EUIn^Bd. II. p. 11. 

sUghtlyiiidimted, ttos obsen rd m a few Uallstatt spedos from tho group of 
Acatenati. could not be ohserrcd in any of the Indiau speoifis of RciUmtet cxamLd. 

Tho Indian species, whioh m the adnlia an dktiiigiijshed by a widely expand- 
ing last whorl and a rounded periphcrjr, are cnnneflted flUough those featuna. intte 
first place with EalorUw amvit and BalorUi^g mUkttma the Ilallstatt limestone*. 

In«lMgrea«arinimbar of Btttopean species the periphoiy of the peristome isrect- 
ans^ular, the rounded periphcrv of tho peristome is found only in the two sbore-mimed 
•pedes, which, on account t.f their relationship to tho Indian 2Talorite$ mWU he re- 
gtoded as Indiaii types among tho European Halcritet. The rounded peripheiy of 
the peristomo oooub fnitheor in the geoiu Jbvltet, irtdeh, owinp to ib widely eipnid. 
in;: lai't whorl, posswses a Drrnat morpholon-ic-al similurity to the Indian spedn ttf 
Saloriiet, and ia distinguished from these chiefly by the fact that the siiturcs are in 
8 hnwr tiage of devdopmegot. The Indian speoifls of HalorUe* have autuies whioh 
completely agree with those of tho European 8pocie8 of JlalorUet and ihow like thsM 
three large principal saddles, vvMlst only two large principal saddles and a slighter 
indentation of all tho sutural elements are to be observed in the genus Jovitea. As 
JovUm is dao the gfldogiaaiy oUw ^ the nggBtlini ndght be made aa to whether 
Joviteg might not be considered as the anrestor of Ealorite». It appears to ma 
however more prohabh:, considering that JovUe; to judge by its expanded body- 
<diambar< has alieady entered npon a senile aia^, that there existe between EalorUea 
■ad JuMn a mere collateral relationship, and that both typ«e might be tnoed back 
to a common primitive stock, which is as yet still unknown. 

Tho sutures of our Indian Jlaluritea show especially the greatest rosemblanoe to 
tlKiM ofliieEavopeaa AetttnvH. T«ry remarkabto ia the featon, repeatedly ob- 
served, in the Indian speeimrn':, that the last septa, which immediately precede the 
body-chamber, appear to be very much reduced in height, ns well as in other fea- 
tures; thus the lobet have beoome thort, the saddles truncated, so that the soture- 
Uoe^ which at one time showed Hang's anrjpliyll type^ has now entemd tbe afage 
ef the stenophyll type. Baloritea gemiplicotus, appearing isolated in the IlalLstatt 
' In ard«c to •tlkin » eonformHj tii* dimuuM of tti* S«jUu«a, JanMi* tad CrtCaaiMU AiaiDOKUM I 
i>an}«woinflnwgi««*ii^pNfiNik1»pr imvb Ir nii^ teiliai kt» gnqa ant Mb^aBbi fate 
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Umostone, has a suture-line showing groat similarity to the degenerate suture-line 
of the Indian s|h cies of Bahrtttt, »nA it U monorer to be obwrrad that the lolies 
of i/<j/o/ (^"« semip/to«l»lb«i they are seen in the last septum, immodiatcly behind 
the bddy-L'lininbcr, aro probably likewise degenerate. Also the suture-line oi 
Saloritet superbui, reproduced' by Haug, ia perhaps already shflrtemed by dcgeno- 
ration, and cannot he leguded u the type of the futare*line of Ealoritet. 

In mv opinion too great a significance must not be attached to the deep indenta. 
tions of the sutures of Ealoritett and I cannot agree with Haug in considering 
this faatare, together -with the tahenniletioitt of the ceteaate HOoritM important 
enough UtmstHalorifea to the renkof the type of a special family— Haloritidee— 
andto phee it in his division of monacanthic (lanceolate) GlyphioceratidsB, whilst 
JovUe4 and the rest of my iialoritidro, together with the Tropitidie, are regarded oa 
helonging to the family Trapiddn^ and plaoed in the diTiiUni of the trinoedie 
Glyphioceratidao.' I look upon the deep indentations of the sutures of Solorifci 
as a cnuluul and singular deviation from the type of the sutures of the Tropitidss 
found in the dolichophyll stage. A slight sharpening of the pointe of the hteml 
lobci end of the external (dphonal) kibe is sufficient to pmdaoe tiie deep indenta- 
tions of the Ealorliet lohea. As EaJorites belongs to the Tount»e9t members of the 
TropitidsB, I can only see in the greatly indented and well-ditlerentiated lobas of 
this genus the highest degree of derelopment Trbieb the lobee of the Tkopitidn have 
veaohed. Also in the family of the C ratitidaj highly dcTeloped sutures sometimes 
sboiv a similarly striking length of the points of the lobes. I specially refer to the 
lobes of Tracltycerai Aonoide* (Ceph, d. Ilall-st. K. ii. Band, Taf. CXCL, Fig. 2). 
Alaoinafew species of tiie genns WaUMet, provided irith highly developed 
dolichophyll lobes, there oceurs in the lateral lobes a stronger indent^ition of tbo 
point of the middle lobe. But of how little use the feature referred to is for 
olassiUcatory purposes is best shown by the eireamaftanoe that even tooie typioel 
forme of the gnmp Alerlfw eatenaU, as for example, Mahritet MfMe^M and 
Uidorilet Meamtdrft poneai hiM>divided lateral lobes, aa in many ipeoiea of 
Sagemtet. 

!Parihermoie, tubefoelation of MalerUM ia also not in lavoar of a eomplete 

iioktion of JSaloritet, as it is only confined to the gronp of GttUiHUi, and e m in 
this only be oonaidexed aa a transitory stagi^ irhioh diaappeaia aicain in adraoced 

age. 

finally, if Hang intenda to trace baok hia fian^y HaloritidsB to the carboni- 
ferous genus Teririjrhts, while Jovites and Jurtirifrs with the remaining Tropitidm 
are regarded as descendants of Oattrioeertu, only a few would be of hia opinion, as 
ibe near xelationabip ef SiOorUttt Jovtte$ and JnvMtitet would he recognised by 
sMit palnoatelogistB vho» without prejudice in iavwur of oeitain thaoriea, are «>- 
gl^ed in n more minute inrestigntion of these gormra. 

• B>i!l, rlf U Sm. Qeol. it Franc*, 18»l, p. 3S8. 

I Ulu :i:in:'' Oljphiogciatida UkijMmjm lot mj nam* Tim Ijnilrwm, MUk 111 iLl gllBlllil 
>Camp*r« aieli)(««igf tkNk Oivb. d. HaQit. Kklkf. Bd. II M. LIZIT, Fifli. I, t 
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To coTOo hack to the suture*: it seems to ma #1,11* «w i - . 
Which I have Be.« defied, is oooXab.rovf^tSt "S^S 
««t .«tt.o» How ™rtai„ a guide the s«tur« the ZTer^H 
•f the Ammonite*, and how much aooM Omw nir^ a v- division 
tbe i».^oal ideas of authors, is st^bv tlT . . "^"^ ^"'^8°'^°* 
ttoJZic Ammonites by Han? X^^^^ el«M«tioo of 

Taluealn,o.ie.du8iTelyitSl!rr°^^^ " 

detailed criticism, but will only meation Tat ibe .t f**""^ • 

lively of the developmmt-stage ot the ^^Lz l^' ««I„. 

.ontal sections through diffcLt r . 'S^Z ^ ^^^^^^^^^^^^ 

dlTerging types are put together into families, and Zl^^r^u S«»«facaUy 
typos arc distributed in ottiw fanflf- W„«JrIwr ^^^^''^^''^ «'"nected 
I 1 T I »MDiu«fc Hyat^s clasaiflcation of the Goniatit*. 

. Inch I have mentioned ,n fho foot-not., p. I, of the second ToJiam, <rf the 
Cephalopoda, is based on similar conjectures. A ce rtain oric^inality cmi^ • *f 
le Hwg'. attempt at d.«Ifi«itic«. Haug tries, namely; S^ZSJ^'*"",^ 

I.- f *. TJ^T ™'''<™»P*"M<o their relation 

Sbp from the prxmitive form of the sutura] ..trornHios, aioMding as they ma^ ^ 

one^omtcd (monacanthic) two-pointed (dicranidic.) thr«^pointed (triZ^u^or 
emtotic (pnonadic). ud dbKngajdifl. Ineaoh cl the two hirge cL d^i • 
groups based only on the character of the sutural ..trerJ^T^',^^ 
e«Ty.ng out of this achem^ Wer, would lead in practice to very u^Z 
dinDea>hennent<mtheeBeh.i>d..mdtD ftunonon the other, not to mentlnT 
fact, that two such fornui of suture are not nOLf t<mnA Didted In the sune ii^iw 
dual. I can abo soo m the.o forms of .suture only stages of development whui 
follow one another in the diflerent groups at dififereat tinea, or aha «u» 
&r a time ade bjr aideu l«wy 



COOrtruction and personal conception. I do not see any reason in this circumsfinc, 
to give apeoob attempts, but I wish to emphasize again the fact that we are still 
reiy far from a natmal grouping. The louiw of the prindpal mistake, whjch i. 
Bo often repeated, liesm putting stress upon a single feature, whi, h ti.rouriiao 
arbitrary conception, is regarded as the most important one. although cxpcncrlJc In. 
Often taught that the lame fmtone may not aeldom be foand repeated in different 
gmnps, either at the same time, or at different times. It mut not therafon be 
awriooked that the separation of branches and twigs of one and th. same stem 
which in their totality form a natural family, can bo differentiated more or less in 
their more important feature.. 8omebr«iohe.maybekeptbaflk in their doTelopment 
and retain their old features, while other branches. oto»Iy»Iated geneticaU, J. 
qmre new features, through which they appear to us as more highlv developed 
ftWM. To the aouwe of mlrtake.wld€bari«e from thi3 unequal development of 
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doidj related ^pea my 1i« added tin snMroai torn wbSA apcbg bom the 

equal deTelopmenl in diffcront £!:roup8. 

Of the different features wliich have to be oOMideml in the clafiuficatioo of 
theAmmonites-^hachawrteroltheautem and tbelr podtioa relatiw to aaeb 
other, the length of the body-chamher, the shape of the peristome, the sculptun;, 
the opidermis— none by itself can be a safe guide in judging of tlft conditions of 
relationship of the various genera, although each featvra may be of importanoe for 
tbe single genua. Tlie detaimiiiatiim of the genetio connection is the only guide to 
rely upon, and in this wo have only succeeded in a very imperfect manner up to 
the present time, on account of the iaoompIetODew, still very considerable, of tbe 
existing palnontologioal material. The knowledge of tiie gnat and importaat graap 
ofOeiatitoidea is in this lespect the farthest advanced. We can trace it noavly in an 
unbroken suooesiiion from the Scythian series to the Rhoetic stage. But OTSn in 
this group of Ammonites there is still some room for further elucidation. 

'Where tlie gmealofdeal tree of a family oannot be bnOt up by direot obaeryik 
tion, it will be useful to weigli all or several of the ahovc-mfntinnod features one 
against the other carefully for the approximate judgment of the conditions of le- 
lationsbip and for putting tbn material togeflier Into groups and fomSies. Ibe 
Botures, vbioh, iritlnn so laige a series of related forms as are contained within the 
Zeioslraca and Trachyostraca, show no remarkable deviations, arc of importance 
for this grouping. Of the three modes of development of the sutures, the pbyl' 
Mi, the leptophyll and the dolidiopbyll, the flisi two are oonflned to tbe ZeiM- 
iraca,^ while tho dolichophyll mode of dt ^1 ,[ ment is characieristio of the Tra- 
chyostraca. The sta^-cs of development, wiiich may ho observed within these modes 
{pa., laooeolate, mouophyll, dimeroid in the phyiloid sense of tho term ; lauceolatc, 
oeiatitio, biaolqrphyU, leptopbyll in tbe leptophyll plan of variation ; dydonitie, 
ccratitic, hrneh vphvl!, dolichophyll in the dolichophyll mode of develnpmcnt) may 
occur in the same groups or families beside one another, as it is not necessary that 
tbe single diverging hmnobes shoold develop in the same manner. There is the 
I'ltiu'cr in the pcrmian and triassic Ammonites, which are in the process of change 
from the goniatitio to the ammonitic stage, of attributing to such stages of develop- 
ment of the sutures a high d^ree of systematic signiacance not due to them, 
and I oannot help again pointing ont this somrca of error, fhe oonditions of 
relationship can generally only be ascertained by means of the morphologioal 
characters, the length of tho body.chamber and the conditions of the sutures, 
bnt where it Is posstble, also by obsermg the ontogenetic stages. It is then shown, 
in many oa^es, that the shape and umlptoie of the shells M wd In« certain rslation, 
not yet ezplainsd, to the atrangement of the sntnns. I mention with rafvoiae to 

pfcrlW^Md l«P*<>I>fcjil wdH «( ieTolofmcDt »n>, in muTiy i-jwmkiI. m aUrply dii-iil.:.] iw n ^-iii tic 
•appond by oWrinj Uia lypumJ fcrmi of belli moilw. Nut crJy ninv Ixiih Ix, united In lUe «uao individual, h ia 
PfMtocmM, wbrr« tlie «.n<mA»ry «>d li.i' nniiibiy svld., ,. ur. d .iin,.-n,;.i form, and the priaapU nddlnof l«pto. 
pl^n form, but th« nrtnrw of leptoplij 11 mad« of dcveUipioent not mnl; ibow M *L» jSmu-J.! divliiiM of 
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this, first the BO-oalled AriatU forms' tn ^k- k * 

tl»t the occurrence of secondarv obfr^^ ^* ""^ '^'^ P^i'^'ed out 

Ammono,dea are always spherical «id Iwr-mai bJ^ t^- / ?"''^°'"*° of tht 

that the addition of the Jondnrv X^n^^^' " ^ '""^^^ ^ this case 
i. eaiuad only by the extremely g of ih'T^, ^"'•^ P-^. 

in the group <rf the 2'ra.A,a,<^\h, .1 ' Ereu 

diow. in the quiclc increase of SlJ^of tl^.^^^^^^ 
•«»wJ«iy lobes and saddles of the T-Zf, '^"'"ds us of the 

of the external saddle are e,pSly C^kS-rT'l^"""""'*- ^^ose divisions 
d«««aad^»^,«„c.ra.. '^""•'krtle fa the creUceous genera 

tb. a^rXh!,:J:t^r^^^ « -^^^^a to the shape of 

^ with a low mouth Y^^SSsr""?il^^ bodj.chan.ler than 
than adult specimens of xnatuL a« g .t? '^^'^^-d'amber 
chamber am aho faown irittfa. f I- . ^ d'^^'-eiices m tl.o l.^et L „f the body- 

out that too .^Tt an!:;jj^i::;tt'r;**i'!^^^^ *° P^'' 

•TeiylUUe variation n^^^^t" r^„,?;,^,,'^;1,^^ ^-^^ and that 



with the orm^nTh relationships, the conditions of •oolptaw play 

The difficulUes of natural grouping are veiy Mat. « k »«A > « 

ui«««flgioai trees) vliioh can, of course, only be monophTletio As th« mr,.,i« 
genera must be monophvletio B.ni—i.i-. -.JL "*"""*"y'0"0' the single 

to^«d«Wfam<»,««l the aauie type, must therefore not be united into o« 

«rt r^^'"'* '"'"^ variaUons in size, form and «utni».liii«u H,. 

OuO^ofU^elloiror the most striyng variations, so that a ..rJ^ta ^ 



rariefas o6Kg«« »re to be disUnguisbed. 



Witbitt tlww tiro «hi«f vactetiei tbew 



aie still further 



'^'^r^::^^ r^et. ropresented b, Fig. ^ PL 1 ^ig^ U. PI- H. a.dlFigs. 1-2^ 
PI. m. while the Farieta» oUHua is .hown in Jig.. l-» PL 1. and Kg. 1 oa 

^^•'Lhe Van^ta. oUiqua the inner (chaml>ered) ^^^^ ^J^^^^''^\ 
n^odilied wLorl (body-ob«»ber) of mature i-d^vidaaU «e ^ * 

Linctl, obUauceUipticdl contour, which i. 
«mth in hdgbt^ocwirfag periodically »ti^^^^^ 

T^e ianTwhcrls cover one another almoet entirely. The, are wider than high 
(Fi^r. 1. on PI. III. Fig. 8, on PI. I.). The adee and the «t«nal part am inflated 
and not mailed offfitom eaoh other. . ^ . . • 

In the Varietoi Mi^m the external part appears to be less jfat^d 
region of the depression, as if it had been slightly compresMd. ^ The shell sinki 
down with a rounded umbilical margin into the Tety nanow umhiUcna. 

TheetronglyderolopedaculptaieconsUtsofwide. flatly roimd J nbs, ^vb,ch 
ate aeparated from one another only by narrow intercostal grooves and which 
MBtiniie without interrupUon over the sides and the external part in a tolerably 
ataaight radiating manner. Bif urcaBena of the riha aie to he obeenred at different 
hdlghtB. A primary division often occurs n^nr the umbilical raarijin, and these 
primary. di\ idod ribs, as also those chief ribs which do not undergo a bifurcation 
in the umbilical region, are often bifurcated on the sides for the second time, or lor 
fliB llHt time. Some riha, howerer. mn aenaa the aidee without bifurcatioo. 
whereby tripartite bundles of ril.s, instead nf the more frequent quadripartite, arise. 
Turther bifurcations appear then occasionally on the external edge, without having 
a corresponding bifuxoation on the opposite half of the rtidl* Hie internal oait 
figured in Fig. 3, PI. I, of Var. obliqua is distinguished by the constant app' anuico 
of such bifurcations of the ribs on the asternal part. Tbere is, however, no oorre- 
^ndenoe of the ribs in this specimen, for even the chief ribs do not agree in their 
node <A diTiaion on both halfea of the aheU. 

In the Varietal rcda also the constant appearance of the bifurcation of the 
ribs on the external part ^va.s observed in one specimen— on the ohambered part of 
the shell as well as at the beginning of the bodj-ohainher. 

Seme specimens show iu the last half whorl fnetHag tile body-ehamber, and 
■ at the beginning of the body-chamber, in the middle of the external part, on 
huliatinot, broad, longitudinal swelling, which does not however produce an inter- 
raptioot hut tmly an indiattnetoeaa of the transrerse aeolpinre (rf the external part. 
But thia median longitudinal line does not always keep exactly to the c. ntre of the 
external part ; for it shows, espo 'ially at the beginning of the laat whod, slight 
inclination towards the left half of the shell. 

The thiekneM of die riba Is anhjeot to some wrlation; it a^ra tobegentaaDy 
the rule that those specimens which only reaoh their individual maturity aftae 
having attained considerable dimensions hare ooaiaer riba than those vhioh attain 
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filter™, en- 

a»tM TiHrt«,thei«u,gMO . gndu.1 .idertog a.a mSation of th, JtmJ 

mftiW, m tbe poAon nert to H. kj1„„ „t ih, p^i^ oi>mpM*». 

Th« "toDjI pwt i. thu, ,Hel, „,ar II,. „„„tl,. TI,e n„r,i„ 

«f tl» tube lyiDg external to th. epe«io„. »« b.dortoom. W»Vl»^ 



[•■teior]; oa tbe eitcroal side. 
Tbe umbilico. of Of h.1 wbori of fbe body-chamber I. cU«d irith a callus ia 
the Rpec.mens hnv.nr. (hn ..hell preserved ; in exists, on the other b«lld (m b tbe e>w 
with all the figured specimens showing tbe umbilical reEpon), it is op.n. Tbe e«ee. 
rim Of the wborl, whieh fa moeh less expanded when tbe shell is preserred than in 
the casts, occma in the anterior half of the last vboiL The nam for thfa lies in 
the faot that a .vide sboll-band. running along the margin of the egression, la rapor. 
poaed directly upon the aheil of the preoediog whorl. The margin of tbe emka 
em theieem hegin m tfaeeaat only oniaUe thfa (then-broken-off) band. 

TOe sculpture of tho last whorl of the body-chamber ahom a todeDey to 
becom© flattened and gradually obsolete on the umbilical side and, on tbn „t!,.r hand 
gradually to thioheik and fom knoba on the external edge. On tbe posterior half 
€f thebst whorl the riba begin to be man widely eepmited fnmi one another, ta 
flatten and to bend morr or loss in such a way that tbe concayity formed by 'the 
ribs, which now advance strongly towards tbe external part, seems to open towards 
tte anterior end of the ahelL la thb legioD ihem am not seldom, with respect to 
the casts of tbe inner whorls, dcviationain lelation to tbe diTfafboflef tin rifaa. 
Gradually the ribs become fainter on the sides of tbe shell, whilst thry thicken 
towards tbe external, edge. In the region of the greatest compression of the last 
whoil,atfbe mU-leiigtli of the bodj-ohamher, them appear, afmnltaneously with 
the weakening of the sculpture of the sides, distinct marginal knoh% which hi tkm 
anteirioir half of tbe last whorl again become somewhat fainter nnd approacb nearer 
to one aaotiiMb la this region them are often strong line* of growth on the shell at 

o t 
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tlw «xtemal part. The knota mMtly dtaappear again immediaielr hMaA ilia mar- 
gill of the apertaTe. 

The lenirth of tbe body-phim%er comprises n complete whorl. The lar^o speci- 
men figured on PI. II, fig. 2, shows some faint longitudinal lines on tbe sides of the 
cast of tbe lodyohamlier. Whether these lioea have origbuted thrao^ injorin 
jnrfug fhe lifetime ol the animal, as we assumed to be the eaee in mhm BmopMa 
ipecies of Ealorifes, must be left undecided. 

The normal- line was also observed on the oaefe of ihe hody-ohainber in the 

^ebdty of the aperture. 

The size of tall-grown indiviJnnls is subject to some variation. The largest 
individual before me is a specimen belonging to Far, recta (PI. II, fig. 2). The 
smallest, referred to the same Tarietv, reaches a diameter of 66 mm. 

Outuro*. The not inconsiderable individual variations which are shown in onr 
illustrations of tbe sutures mi<;lit lead to tho supposition that tiiero were here 
several species which could not be distinguisbed. Although we do not wish 
to exclude this probability we aie Indined, nerartbelMS, to the opbioa that we 
have only to deal with one species which is somewhat TariaWe in tlie sutures. Bat 
above all, attention must be drawn to the feature, frequently observed in the 
Xibetan apecies of Saloritet, viz., that tbe later sutvue-Unes of full-grown indivi- 
fluu ymmt>mm mtimaioA moM rimiJilied ai thar atpwadt the last of them. Thehiit 
Hplam, vrhich then, as a rule, is only separated from the preceding septum by a 
very flight space, i» distinguished by the short form, of the saddles and the much 
less numerous and ooaner dentloalatioios of the lohei and saddloa. 8veh a greatly 
rimplified eutnw-line is represented by Fig. 1 d on PI. I, whilst the suture line, 
Fig. 3c, of the same pliti-, providcil with high, slender saddle^f, and graceful indenta- 
tions, is taken from an iutemal cast. The suturo.line, Fig. 4« of PI. 1. is the fourth 
ooonted from the last en the left halt of the ihelL It already approaohea the 
simplified form of the list sntnra-line, which resembles very much the laifc lepte* 
■anted in Fig. I d, but shows proportionally broader and lower saddles. 

The dolicbopby U-shaped suture-line generally bears completely the chnraoter and 
babtt of the JnvaTian species of Ealoritet of the Emwpeiw Meditewanaia Prorinea. 

The deep externnl lohn is divided into two narrow, deep and one-pointed halves, 
by a high, laterally slightly serrated median projection of nearly rectangular out- 
line. The pointi of the lohea dthei eoarerge aomewhat towarda the madiaB projec- 
tion, or are parallel to it. 

The two lateral lobes are, Hie the halves of tbe external lobe, one-pointed, and 
the first of them reaches beyond the depth of tbe external lobe. It is, tlierefore, 
the deepest of all the kbei. With the enseptton of aboat the laet four Mitiiie>lbes 
immediately preceding the modified body-chamber, whieh, as mentioned above, 
always hecomeg shorter and more stumpy, the Uiteral lobes arc dL«tinguisbed by 
their narrow and deep pdnta. Corresponding with these three principal lobes are 
three atraogly developed, slender, dolichophyli, aenatBd nddka, of whieli.ae 
axtenal mm leaohea the gieateit height, 
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Iq sharp contrast to the principal lobes and saddles, the auziUary lobes and 
Mddlet are only Taiy poarl j devdoped and may all be Rgaided, aa in fhe large 
Euofieaii apeoiea of Saloritet, as a wide umbilical suture, bent upwards towards the 
unbilkoa and divided into several small serrations (saddles). There maj be boas 
flve to aix aaeh aeErationa up to the umbilioal suture. 

InUrnatct. f^"<"f 

Diini'tiT ...•«..< 66 mm. 66 mm. 

H'i|irKt.of thslMlwhod ar • IB „ 

TbiekDfM ^ » t a>a 

WUDiarimUiM t « ly « 

Locality and Geologieal posui >n, — Juvaviaa Stage ; of t1)o naloate»iLiDiaitoiie 
o£ the fiambanag Seotion. Number of spaeimena ezamiaed. So. 



9. Huraitn tummm, B. t. Uoji., IL lY, Figs. 1*4. 

The establisbment and timitatfcm s( this apedes offers alio in tbo present form, 
00 aeoonnt <tf ita greal tediTidiial vamliflity, not inooaaidecable dllBenltifle, ilumgh 

they nro fewer thmi in JTaJorifes procyon. 

Tbo variations obieily comprise tbo dimeQ^ions of mature individuals, and the 
oonditioBS of the Mnamentatioa as well aa of the autmna. 

The casts of the inaaririunia, which are thiokartttn tbay are high and very 
narrowly umbiliratod, possess a greatly dovploped ornamentation exfoncJinf^ over tin? 
gidea and tbe external part. This oroameutatton differs from that of Baloritet 
proegm in the bending ol fha rtba on the aidea and in tiie ooiatant appeaianoe of 
bifaroations of the ribs on the exfomal part of thn shell. 

As to the bending of tbe ribs on the sides, they form a concavity directed for- 
mode, aa may be aeen on the cast figured on PL IV, Fig. 2. Biforeationa of the 
ribs occur on the sides at different heights, but mostly on tbo lower half, beside the 
umbilical margin. A two- to fonr-fold bifurcation of the ribs takes place on the 
nuirgin of tbe external part, so thai here occur bundles of narrow iine ribs instead 
ot tbe bnad riba on the aidea. 

The external part is crossed in a stra'!?ht line by tbo forrmost bifurcated rib, 
whilat the aeoond and tbiid, following in similar bundles, have a convexity directed 
badcwaida. Tbeie ia no exaet eorrespondenoe between the bifoKated riba on 
bo^ sides of tbe shelL Some bifurcated ribs join with tbe more anteriorly or 
posteriorly lying principal rib ; others aErain break as intercalated ribs on the opposite 
side, without being joined to a principal rib. Tbe position at or before which the 
Uftaieation of tbe riba on the external part aoenrs, is diatlngniihed in a number of 
apeetmens by a more or less distinct knotty swelliiiE? (T"ig9. 8, 4, PI. IV). Ia 
aome specimens there occur also occasionally close-set, dne, transvone ribs, which 
do not Ufuroate on the external part nor show any knotty marginal awellbga. 

Tbe laat wborl of the body-obamber of adult IndiridaalB ehaagea iti ihBfa ia a 
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flinikr mttinor to that in Batoritti' pn^tm, \mSt the inoNW id bei'gbt and th* 
unoiriiig ioUAviog from tliis on thecztenia put IM not wmukadaa in tlm 

llie «nu doring ibe mnbiKona is followed by the curred line of the mouth- 
margm. which expands farther on caste tiwi m qweimeitB hnbtg tlie didL for 
reaaoDB explained in the doscriijtion of B(tlorU»proci/on. 

The sculpture of the last whorl of tll» Iwdj^chamber of adult individual* 
generally showi a tendou^ to thickeii ittfo marginal knobs on the external part, 
whilst the sculpture on the sides brmraes weaker and ahnoatflniiralT teMuTan 
the anterior half of the surface in the region of tb. umbilicus, 

Theo«TOB„ofi,Mgular undulations of the ribs on the sidfli of the shell on 

tll^ I ' ""^^ulahons arc prodn.cd by the interference of noonal 

teS^i^ w/"^ ""'i' ^'^^•^^ faintly-indicatcd striated rib. 

W weU-prwerred sped«,«« in an obliiuo light> running obUouely 

W the .unbl,cus -n^s the sid«. ant«iflrly towwd. tiu* «L>ind par^ 
t ^"^^ ""-7 ^^^'--''fribbiu, there arises a kind of 'I^.ticul!^ 
tte lidef. lAleh reminds m somewhat of the crossing of forward rmd baek^vard 

duecUon of thecross nbs, whieh produce, the reticulation. 

only o"T&rr«.TS;i:;^^ - 

.t«H^ keel-like rid^e (R> 4b ri^^m^" ^.^^ external part, » 

IJirioes not acti^^lv . ^* '*'=<'°^P*''»«d by distinct loigitiidinal linear 

the region of JZ,! S^^'tSi"' "'^^^ ^^^^^P"^" ^^"'^ ^ 

In some spepimens tbero is a flnf* ■ a4H)otiuer. 
weakening of L rihe tCon in fh ^ ertemnl wdted witt • 

preserv.d.bn.r^'^,,'^".^'?^^ Specimens having the shell 

li»esoIgrowthrunninrrnVs::JliT.!::S knob, wdl-developod 

The dimaisiona of the shell ^ 



in ffalorUe. procyon. T^Xa^tr ^^""^^"^'^ "'^^ ^^^^^ ^"^^ ^-^^ I'^^i*- ^» 
sented m Fig. l,on P! IV • f^T^ ^ ^^"^ ^ "^"^ "i"®* 

modified body-chamber whorl • ^^rVnmA vftli the enfin- 

Haloritc^ procyon may ha»alsikhii!i-S5!l? mentioned in connor-tion with- 

adult individuals underr^o n rT^Z!!!?^ . ' suture-lines of the 

^ i«t«ai b^nches,^;^ ri^^t":!;" *• 

iuci, thna iiMioIinMwalnipiethantheaeBliialioiit* 
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fourth of a .vhorl fkrthcr back. The fad-ted Wg. S«. of PL IV Is 

teke« from thepost.nor half of ,he Inst whorl of the oa.i (Fi.. 2a. 2b) iCStti 
«« l.e» »t,ch n.oreaknder nnd ,he lateral brancbe. Cn„ tLn n the ^tZ^ 
hnas :™„.e ,atdy preoadi»g tlu, body^b«»W The last .uture-lin Lg it 
body-chrimber m the gpec.m. n fi.^-ured on P\ J\ Fi„ i fa„t.^„., r i r r- iT 

In comparisoa with the suture-liBc. Fi^ o/ ' ! "t^l^r^^ . 

1 A1. 1 1. . ^ ' ^' • " at about the same height of t1i« 

tha bb« appear th« saddles considerably lower, ai^d ^ ^.^ 

th.l'!!^ ^IJIIll"*""'""" '"'^ '° ''"^ fundamental features with those of 

/-ro^o- The three strongly developed principal aaddlL 
Of whoh he externa o«.««be. the p«t^ a«»followedby an umbilical 

autnrP, which ,s divided mto soveral (4-5) small au^^ilku v v ddta. and beat im«ril. 
toward* the umbilicm. The position of the saliuw ia aormaL 
DlatMwANM of an adnlt specimen.-^ 

HeiuLt of til. Urt »hod .11* 75 
ThsckncM ., „ „ , , * • • • ^ « 

Widtl o: r»;*tlun; of oinliniciii . ** » 

IM « . 

Xocoirty and Geological P«»<w«.^JuraTian Staire; of the minrf «-.TJ 

rfthaBamtaaagSeeaoii. KwuUr of .pecimea, examined. 17.^^^^ 

JL HAXKonn Oxauxi^ B. y. Mojs.. PL III, Fig. 4. 

♦o /^"f •« to po«« a great .imilarity 

to5aWe»^icafr,amor0miDut«exatBiliBtfMiih©wB fbat It ia ttol aUled to tUa 

epeoies but rather to Baloritet proof on. 

liJ»^pKmj^mm«titaUon of the inner casts, reoognisable at the borin- 
of tte body-chamber wborl. as weD aa the coat^ of ite ribbing, agreeing with 
Malontei proeyon— tn rnntmst to the irregular undulations of the ribe in Mole 
rites Aloaei^vhich aiiowa us to distinguish ifaiori^M CAa«*< without diflonltv 

ThP inner whorls appear to possess approximatelv equal bdghl and wMfh. Tbo 
sculpture conaUteof numerous flattened ril)s, srpamted by very narro\r i„t. reostal 
fnnowa. Tho oonditions of the bifurcation of these ribs seem to agree with tboM of 
Suloritet procyon. 

The body-chan.ber whorl, modifying its shape, is very considerably conmcanad 
in the middle third of its course, so that the aides beoome quite flat, iriiOit fba 
eatarnal part ia greatly narrowed and pointed. 

After the eommencement of the umbDical opening, wbieli mna in the form of 
an arch and comprises about half of the last whorl— whether this is pneaded bv a 
oallM closing the umbilicus could not be ascertained— the comprwsfeii id the whorl 
reaches its culminating point, while towards the mouth there oooar again a widen, 
ing of the ex-frnm! part and a slight inflation of the sides which always loae In 
height in consequence of the umbilical opening. On a oast this opaaiog aeema to 
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be oonsiderably wider than in spopimcns liaving the shell prwrved, on account of 
the well known circumfttaxice that the shell ia superpoied closely upon that of the 
pnoeding whorL 

With regard to the modifications in the icnlptiifB of fha body-chamber whori, 
the ribs l)t>f omo at the beginning of the latter broader and flatter, and the intercostal 
turrows consiidetabljr wider. On the external edge there appears graduallj a 
]mofe*likB thietaniBg of the iHm vhieb an but ftinHf iodioated oo the eHenml 
fttt. The number of the marginal knobs is greater than in any other epeeiiM 
known, wbicli is attributable to the fact that there is in the region of the maigiml 
knobs uulj a blight widening of the ribs, which increase in thickness in the mar* 
Slnal Rgion and beeome knob-Ukeb In the hwt half o( fhe lait wbort theie oocun 
first on the.iideaboilaterdKiiiithesttigiinlieghuaeomileteobUtan^^ the 
seolpture, 

iSMwM.— Only the last three mtore-lines are visible which are rery near one 
•nother and evidently already gteatlj reduced in bo^btb Tbaj sf^ear to egiee in 
general with the sutures of Ualontei pnntgon. 

IMnoMioM of m adiUl j^eekM»j^ 

IHwMlir >•••..- *.ei urn. 

BiiiM«rttakit«M fll-6 » 

niakuM 10 

Width of llic nii.bilic*] or-«tiin(t (OB th« CMt) jWiCt .... IS 

XioealUg and Oeologieal I'ontkm.— 3 uv&vi&n Stage; of the Haloritee-Limeetone 
of the Bembnnag 8eotion. Nunber of apoeioiena exanined, 1. 

4— EAunim VHAoine, & t. ICoji.. 7L m, V|g. 6; PL Y, fig. 1. 

. I Kgnidtbe fom with the edge of fbe aperture pieeemd figured onPl.T, 
■a the type of tlip [ resent species, which is closely related to Malarite* proeyon. 

Haloriles phaonia is distinguished from HaloHtrs proeyon chiefly by its much 
wan slender and more compressed form and by the closer and finer ribbing of the 
inner whorls. 

Tho bifurcation of the ribs, as well ns the variations of the sculpture occurring 
on the body-chamber whorl, agree with the same features as arc mot with in RaloriUt 
proeyon. The CKteraal port TemalnB inflated in the region of the marginal knobs. 
The leolpton croesing over the narrow cxtonal port ahowe bmod libe whose 
ooiiTolity i» directed posteriorly; th(?o ribs are greatly weakened in the median 
region. On «be anterior part of tho body-chamher whorl indications of the mar- 
^■l knobs remain tMUo, Itie tme, np to the region of the apertural margin, but 
there oceure also in this species a considerahle weakening of the sculpture, whioh 
coincides with the increase of the inflation of the external part and of it^ widening. 

The edge of the nooth ie bent up in a trumpet-like manner on the cast. 

The umbilical opcninf^ comprising about hdt the last whori. is, to aU ap- 
pearance,^ preceded by a callus closing the umbilical depression. 

The incomplete specimen, figured on PI. UI, Fig. 6, is distinguished from tha 
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typical form by more finely ribbed inner wborls, by the appearance of «piral lines 
<ni the oompreased ptrt of the body-cliambcr whorl and the deviations of the widely 
sepanted fold«Hke rilw caused by these lines. The external part of this specimen U 
sntuewhut moro flattened in the region of the marginal knobe <m the hat whotL 
The xibbiuf,' Is almost entirely olilitorated by a median smooth band. 

Sulttrea. — In the last buture-lines pieceding the faodychamber theie occun a 
dmpUfloatlon tindhtrto thttwUdioeeaiaiiiJBaloHfM fnegtm, Ih* ■atu»JiiiB 
given on Fl. Ill It tiM pMinlMnonto <HUb whilrt the fifth fiom die hit ii nfn- 
aented on PL V. 

With Teffltenoe to the detaib of ihe inture-IiiMi there is no essential difference 
to be observed in comparison with the species ocourrinjf in tiie atSM l»i?tilim, nnleta 
it bo that the number of thB*serratioiis in the littia muMIm fanning ^ nmlpiKwal 

suture is somewhat less. 

Dimentiont of an adtUt tpecmen.— 



DuHuiar -i...K mm. 

BrigUafOslHlwtort. M . 

TUgkHM 30 

Width of the umtilic*! opening 18 „ 



Zoottli^ end Oeologieal PotUion. — Juvavian Stage ; of the Haloritea-IiiiieitoDt 
•f the BamhiiUig Saetiim. Vumber of speeimena examined, 2. 

6. HuoBixn iuMkOt E» T. Hoji., EL III, llg. & 

Tbii BpeolM is to ^ regarded m a form dosely related to Mal^rUe* tapphonUt 
boQi by the nature of the sculpture of the oa^ts of the inner whodl and thn 
Irregolar bendins: of tlie fold-like ribs at the begiiminf^ of the last whorl. 

The cast of the inner chambers is aomewhat more compressed, but nevertheless , 
tbiolcer than high. The flattened, foId*lilce ribs are much mora ndmenms and nar- 
rower than in the species with which this is compared ; they seldom have bifurca- 
tions near the umbilicus bat more frequently on the sides and on the external part 
(of. Fig. 8c), and on the latter in aooh a manner that the bifurcated lib either oloaaa 
again on the other half of the ahell or runs om bifurcated. In the latter caae, 
therefore, one rib of one half of the shell corresponds with two ribs of the opposite 
half. The ribs run nearly straight on the sides, or with manifold bifurcations more 
■famigly bent ontwudty, k> that a oaoflavity arboa whioh opens anteriorly. 

The body-diamber whorl oC adnlt fanna is distinguished by a very distinct, 
widely expanding, areh-shaped opening appealing after the callus which closes the 
umbilioal depre^iou, as well as by the great nmnber of closely set marginal knoha. 
On the poetorlOr put of the last whorl, whera the oompression has already begun, 
the widely separated ribs arc to be scea ; tlioy arc irrei^ukrly branched and provided 
with faint knotty swellings similar to those of Maiorites aapphonit, but without any 
wm libbing being perceptihiieb 

Imraida tin maigiii «f the apertnn wUebaaidiloifha piogeetiDf CBtenul 
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lobe the exterma parti* widened and inflated, the marginal knohs disappearing 
entirely. 

On fhe median line of the external part one ohserves two fine longitudinal 
grnnvps on the cast of the body-chamber whorl ; these enclose a median thread-like 
band (Fig. 8b). On the anterior part of the last whori this band, correspondmg 
to the BO^ed normal Une, diuppean. 

futures,— 'Not known* 



Heiglit ofOtlMtwlMrl » • 

Tliiakadi. . » « » 

Vidthtl thenmUlical openii'if l^-S „ 

LoealUf and OMiogiool Porijion.— Javavian St»ge ; of the Halorites-Limestone 
attheBambanagSaolioB. Kiimbar of ipeouneiia sniniiied, 1. 

a! Jmxm, B. T. Uqji., vL Oepbilppodm dttHUltttttK EaUce^ Bd.II, p. 18. 

1. Jonzn, a. & nc aS. J. bouioaii, FL GL. PSfi. 4% S. 

Tbe two figured fragments belong to mature specimeoa whose body-obamlicv 
\rhor1 not only shows the very dbtinet Timbilical opeaill{b but alM parts «l ths 
whorl in the vicinity of the mouth-margin. 

The two fngnMBttsdilhr bom one aaoUier irith i«f«MDee to the eraas aeoHoa 
of the anteiioir part of the last whorl, as well as with reference to the height of this 
anterior part, bat I am of opinion that these differences aie Oli^ indiTidual and 
perhaps caused by the someirhat different dimensions. 

The genenl form, the scnlptun on the oaiste d tbe inner whorls and the um- 
bilical opening of the body-chamber whorl a^ree essentially with Jovites hosnensit 
^ (B. T. MojsisoTios, Cephalopoden der Hallstatter Kalke, II. Bd, p. 52, Taf. 
' IXZXni, Figs. Taf. CTOVI. Fig. 6), and only the sculpture of the body- 
ohamber on the umbilical margin proves that we have to deal here with s ipedet 
different from Jorifrs ho»nerms. Whilst, namely, in Jorifet hotnensis, as well as in 
Jovitet dacui, the sculpture changes into broad, flat, undivided folds on the umbilical 
margin of the body-chamber whorl, the ohataeter of the liba and &eir UfoioatioiH 
remain in the present species tlie same as they were in the earlier parts of the shell. 
Another feature which distinguishes the prcsont species from Jovitet botnensit is 
the perdatenee of Die faint keel-Uke projection in the middle of the external part 
extending to the end of the last whoiL 

Sfi<Kr<?».— Not known in detail. The suture-line, simplified by weaUwilllg^ 
ghows the remarkable contrast between the two prinoipal saddles and the avsiliaiy 
nddlea, ao gtu&j reduced in height, a contrast ohamoteristic of Jovilet. 
Jfimensiong.— 

Dkuueier > • • . . m 



Blight of UMlHt«lMd , ^ 

inia.ftt.»Hi» : : : . i 
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P -In th. red Lin^estone with crinoids of 
Xiosarh Baiig^ ««a of SBngoha TaUa. A umbor of specimens examined. 4. Alio 

frmr specimens from the 1V~>**— ri - , cAoiumeu, ». AUO 

pr^nt specie.. ™'"^'*'*»***»^<>««iilapa^ appear to belong to the 



IHurf hes beloie me. which iii .bqn ud «mlpt«w weU with the casts 
on the abo.c.c,ted Pht., as Pig. a Bat as neiU« Wy^^nher 

cr iriiethef we have here only a very closely nOatod «,pw«n*.tiT. 



3. JoviTEa, ind. ex aff. J. daoL 

tt. bftnmd eeat. of J&rtI* but i,dktinguiriied from these by the somewhat 
eoawer sculpture and also by the mora complioeied Satora. «wwi«« 

i^T^*, '/^^ ribs, which seem to be somewhat interrupted 

Wllwextenial part by the ■e«Mihe(|.like projection, m which the homy weU- 
preserved s.phuncle 1,ps. Suoh an interruption does not take place in Jiw«0ff tet 
but abo here perhaps the somewhat defeotife preMrratun may have omied ffae 
■ppnnnuw of oba 

The suture line shows, especially on the pnitfy weU leeognteUe ezternal 
MddJe, a considerably richer doH.hophyll brancbin- which reminds us of the 
Jgiw and manner of bifurcation of the more highly developed typical species of 
ttie genua Alon^w. Vemy wte for ooofHtaon tofhe autaiaa of Salorites 
4«ar«»errt of the middle Jnvavianbeda of Eonm (OephalopodBn dcr if«n.*ii**- 
KBlke,HBd..TBf. LXXIV, lig. 2c). j— ir~ «u.wi« 

Tlie preaent species, like Jopt/M dacw, possesses only one lateral lobe, for the 
jiojeoHon of the preceding whorl oaimideo wlih the Unt hteod aaddbb 

Locality and Geological TosHion.—'^Tom. layer No. S of til6 T^i»*lln bada of 
Bunkia Faiar. K umber of specimens examined, 1, 



8, Parajttatitis/.E. v. Mojs. 

Thia group of forms, rather rich in species, agree in sculpture with the European 
speeiea JmMaUet of the gtoop of IniemifU, and ai« distinguished from 
Jwoavitet, in which genus a narrowing of the umbilicus occurs in the mature trtegB. 
by ihe opening of the umbilicus, which bea^ins on the last whorl before tlie aperture. 
Ponf/iivaaMM takes a kiud of morphologically intermediate pojiilion between 
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Ealorilet and Juvawte* on acoount o£ this feature ; but it must be here apeoiallf 
emphasized that a gciMtio link ean in no way be fomed by it between the genem 
jnat mentioned. 

Parajuvaviffs str\T\(l<^ yery near to the genus Saloritea through its suture*, 
•specially through the development of three pricoipal saddles, which are mostly 
lb]]«md by only slightly derekfied noziHuy eaddka md «m as dbotmneoted ae 
tb«M of Salorite$. The less markedly dolicbophy U bifurcation might partly at least 
be accounted for by the smaller dimensions of the speoimeos used in the inveetjgation. 
The lobes are throughout one>pointed, as in Saloriitt, bat it \% aelA>m that fbe 
middle p<Hnt raaob« the lame depth ae in the latter genus. But tbere is also a 
great similarity with the lohcsnf the trpioi! species of Jutntiten. As a distinction 
it can only be mentioneil tliat in Jumoitet whenerec auxiliary saddles appear they 
aie better developed and pruportioDed. 

FarajmavUet may be establisbed as one of the most characteriatic genen 
of the lower Juvavian sedimentary rocks of the Indian trins Province and oooan 
as well in the horizon below the Halorites-Limestone as in the Ilalorites^Limefltone 
ttaelf. 

Of all the forms which arc known in Europe the isolated lower Juvavian Jovilen 
nureedit (Cepbd. d. Ballst. Kalke, II. Bd., p. 66. Taf. LXXXV, Figs. 1-5) shows the 
greatest limilatfty with Parajuvavitea, withont being related to any of the Indfan 
apeoiea. Supposing this species belonged to JParofmpavUM, it would indicate a 
gronp of Confinui \fith an uninterrupted trnnsverso sculpture on the external part, 
while the Indian species would form a group of Interrupli, After separating 
JP. merMdii item the genus JmrUa, ttie latter, whieh poa aM ee i two large aaddlea in 
the typical reinesentatives— in contrast to the three large iwddlce of XMaiitet 
and i*ar«|/«iea»tfM— aeems to be muok better defined aa a ganna. 

1. VutAnrmn "Buanoaaa, % t. MoK Y, Pig. S; 7L Till, Figs. 6, 7. 

Thia speoiea ia repraented by two varfetiea. Hie one^ which ia dnnnteriMd 

hy Its obliquely elliptical outline, may be distingnished as Far. otliqua. It bgtren 
in Fig. 2 on Plate V. The se cond rnriety— For. fMla— haa the w<w"iy ^^ f m^. 
It is shown in Figs. 6 and 7 on Plate VIIL 

The inner whorii, alawat overlapping one another, and being very narrowly nrn- 

bilica1<^d,r>re considerably thicker than they are high and provided with a broadly 
inflated external part. In Far. obliqua there are at distances of half a whorl apart 
iaflaUona oanaed by a greater increase of height and between which there are 
Rgioae in which the whorl is ledaoed in height. 

Full-gpown individuals possess a widening body. chamber whorl on wliich the 
sides become considerably iiattened ; this is connected with gradual compression, 
mile on the Inner whorla, corresponding with their oonaiderable thiolcnen, there is 
H nlher high umbilical wall, there is an extremely low one on the widening whorl 
with flattened sides. There is again a slight inflation towards thn aperture and a 
widening cf tiw exteraal part There is only a portion on each side of the mouth- 
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mar^m preserved in the form, Fi^. 6 on PI. VITT. Tho invagination of tlie 
margin is distinotly seon. Tbc small spedmen figured (Fig. 7, PL VUI) is by 
no meBiMi m one might suppose, onlyao intenial cut It po^eaieit od the oontrtxyt 
m it seems, the whole of the last whorl, the body-chamber and may therefore, as it 
agrees otherwise oompletely with the interoal oasts of Parajuvaeile* Blanfordi, 
be regarded as a spoeimea with hody>ohamber which is not jet foU'grown and 
thenfoie not yet pirorided with a widening body-chamber whorL 

The sculpture consists of strong ribs, separated by broad intercostal furrows 
and bifurcated beyond the middle of the sides of the shell. These ribs, tending as 
they do to go in an almoat etraigfat direetion, do not altogether do so bnt f somewhat 
incline towards (In- anterior part, running from tho nmljilicus across the sieves to the 
eztenial part, where they undergo an interruption in the middle region made by a 
smooth band. Itnee-lbld Infanatkiiiol theiihe ooonr ieolated also on the inner 
whorls, and the place where they hiforaate lias eomewhat loww on tbehody-cbainhcr 
of mature individuals. 

The specimen of Var. recta shown in Fig. C on PI. VIIL is lemarlmble on ac-> 
eonnt of the oeenneDce of a fine longitudinal line visible at the beginidnK of the 
last whorl, ■which is similar to thn norm:il lines on the cast of the cxti-rnal part. 
The form (Fig. 2, PI. Y) attributed to Var. obliqva shows knob-like swellinga at 
theextremitleeof the maighal riba in the narrowed region of the body*dianiber 
whorl. This feature reminda us of the marginal knobs of HalorUet. The above- 
mentioned speciiitcn is further distincruished from the utlinr forms before me of 
both varieties by the fact that the riiu on the body -chamber whorl are wider apart 
from one another. 

The Ipnirth of thn borly-nlmnilier pomprisp? more than a whole volution. 

8*lvr0B.—lxi a similar manner to the Indian species ot Matoritea it is also 
hen ahown that in mature Individuals the eatare>liaeB seem to he very close to- 
gather and the height of the saddles compared with the preceding suture-lines seems 
to be shortened. This feature o^n be distinctly traced in the figured cast (Fig. 2, 
PL. Y) on the external saddles, as the penultimate whorl is freed through the 
breaking off of part <rf the last whocL 

The dolichophyll suture-line is distinguished by the rapid decrease in the 
height of saddles in the direction from the external saddle to tho auxiliary ones. 
The steep inclination of the external saddle seems to he remarkable eompared with 
the deep external lobe, wbidt is divided by a high median projection. The second 
lateral saddle is directed on the inner side towarrkthe umbilicus, badly individualised 
and only iadistinotly separated from the two or three following small auxiliary 
anddles. 
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n HIMALAYAN FOSSILS. 

LoeoMy and Geological PomVww.— Juvavian Stage ; of the Haloritn-IdnMBtOBe 
of ibe Bambanag Section. Number of specimen* examined, 4. 

2. Paua juYAviTis Lavkamus, B. t. PL Ti ^ 

The globose figured shell is an adult indiridoal witb the apertnnl Margin 
pnaerT»l. 

At the beginning of the last whorl the sides and external part are muoh inflated. 
Later there occurs a narrowing of the eitemal part, togethm with a flattening of 
the ddM, followed towafda Oe md itf the last whorl by a depression, which is con* 
nected again with the somewhat iocreasing inflation of the sides as well as with a 
tro ulcning of the external pvt. The umbilical opening is not considerable though 
it comprises about half a volntibii. 

Thaapertiinof themouOiiieoiitmeted bytin mrac^ulitm of fiba uugin 

qI Ibe shell. 

The sculpture shows strong ribs bordered by deeply cut intercostal furrows, 
tlw iftM fonniBg a sligbt oonoa^ty wbkh opens anteriorly on the aidea, and a slight 
oonTextfy towards the anterior on the extemnl part. In the median line of the 
external part the ribs are partially interrupted on the body-chamber oast by a 
smooth band, whilst at the beginning of the bst whorl the shdl doea not show anob 
an inteRnptioa, bat the riba are oontinuous on the external part. The above* 
nautioned band on the OKtannl part i» boidend on both aadaa by a threadFlike 
Sue— the normal line. 

Withnfflienee fo the dUviaioBa of the liba on ddea tb« riaapb forlM 
ditision at half the height of the sides is the rule. Owing to the circumstance 
that two neighhourinfj chief ribs occasionally unite in the vicinity of the umbilicus 
there arise four-fold divided bundles of ribs. Three-fohl divided bundles are seldom 
obianed. 

Sulurei.—yd/k ] 



DiflMMakMM.— 

IHmiStir ..■..•.••••<* nmi 

Xli^«ttbe1ut whorl •.••97,, 

mtt7a*«alilM«|ii%. i . 1 1 1 '. . *B H 



Zoealilp and Oeological Pontion. — Juvavian Stage ; found in d^ris near 
Lauka, e.^., probably in the Haloritea-Limesfame. Ifnmber of apeounaDa 
examined, 1. 

3. PARAjryAViTBS Stbbkbebgi, E. v. Mojs., PI. V, Fig, 4, 

The figured spcciraon whicli may stand as the type of the species, possesses an 
obliquely elliptical outline, which is caused by the depressions at the begitwing of 
tba la8t>borl and at (be begiiuiiag of the anterior halt of it ButiveaannQogiiiae 
no qaeUe idnntoler tJiia fattua^ jttd^log by the experienee 
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SlTlll'J^T'!"'/"'"'""""^^ £/««/ori,-. We are therefore inclmed to 
^Tl ! Stemierffi, a. they agree in shapeand^^ 

The nanowly nmWbM didl «mAta of widely embracing whorls, which are 
aho ln,1,or than broad wl,erc they arestiU cbatnbej. Onttowteior hM ^Z 

li.iTOWiiiffrf«ie«rt«rnal part. Extremely insignificant and acrcely nr^lcr.bl" 
. the oren,n, eg,^on of umbiUcus. On tb. other l-rndttel^ Pe i^en 
wJuchiathe oBly one well preserved, shows n distinct inflexion, orit ^TbeSS 
■•mf«yBl»T, bend on the external skle. near the apertur^. It ha^ almT^ 
W»»ncea,if here aaindhidnd. or perhaps a pathobgical abnortllit 
temi this apparently compressed part irrt^gularly runnbg line. J 
«1»mable on the cast. The margin of the aperture itself i, L prese/ved 

Ifae .milptiire tbe beginning of the last whorl is rather crowded. The 
Btimerons. distinctly formed transverse rib. in »pM.fcd fiom one •oother by 
intercostal farrows which are as broad as the rib... On the bady-ohambor wboA Z 
nbs. a. well as the inte,oostal| furrows, increase veiy rapidly in width, so that n 
oonmderable contrast in tt. .ta»gfb of the rlb^fng fa .bo4 on the last wh^^ 

The divisions of tlie ribs occur at varying heights on the «deB, Mourtfane. hi 
^^LiaZ^ oftheumbxUcns^nieto^^ in the middle of the sides and sometimes 
beyond it ale bridle, of rfb. «^dng out of those divisions are mostly four-foW 
More rarely the nhs are only singly dividfldj in tllMe ibeUfoioation always takes 
only beyond the middle of the sides. The ribs run nearly stra»fa( nA on^ 
show a ahght bend whose concavity is direoted anteriorly. Hu* transverse sculpture 
la digh ly intennpted in «» middle line «f tl» extemal part The two haly« 
of the shell do not exactly correspond in fliflir Mnlptare. the ribe oeonniu altar- 
ijately in tfao middle lino. At the beginning of the last whorl, on the r xfernal part 
<lM cart dnvi to the left of the median smooth band a continuous longitudinal line! 
«d to ttw right faiob-Uke swellings of the libi whioh ofident^^ OMteapond wi^ 
the longitudinal line on the other aide. A^ao on tho margin of the estenial mrt 
hero flattened kaob>like awellinge of the ribs are noticeaUe. 

On fhe anterior part of the hut whod the nnoolh ana of the external part 
widens and o, , upies the whole iridth of the greatly namnrad external utt 
immediately behind the contracted part of the shell near the aperture. 
Atfmw.— ffimihur to those of the other species of FarajuvaoUet. 

T\S na mmm nm m ^ 
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Zorriin,, and Oroiopieal Poii/iow,— Juvavian Stage ; of the HaUni(ei>: 
of the Bambauag Section. Number of apeoinMoi — 8. 
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^ PASUDTmnS ItolMAOTBlI. GbIBSBACH, PI. VII. FigS. 1—3. 

an. jTfttrr MUHk tn JMiMMali«. <MHh, tiimvMit ^ IMm «o thaUnric Trias o( tht 

oflndk. Vol. XXIII. p. in. ^ . 

JM»,Jla;<?ri<«». ind.. E. ». MDj..,VoitiiT.figv BermfrVnngen iit«T di* CIlfllllVlliMflimWi te HtaUiyi 

Tri»». Sitjunpiber. kiiU. Ak»d. d. Wiia., Bil. Cl., p. 8. 

The originals of Griesbacb's specioa are two somewhat weathered, looae, inter- 
sal eaatBtom BimUn Vtk^ wUeh yay prolNUy Modk to the Mine apedes ai 

the «peoimen8 lying before me from Barnhnnacj, tut this is liy no moana beyond 
doubt. It might ia fact be a question whether the species distinguished here as 
jParajuvavUet Jacquim ifl not fdeotioel mkh GtieebaoVe oirigiiMls. 4a • oniest 
^V«it aa to ttie close relationship of the two forms is impossible, I will, in order 
to retain the name of Griesbach's species, make use of it for the pmsont one. The 
lomewhat more Blender shape and the finer ribbing of Griesbach's casts, in compari- 
ton with thoee of Forajuva^tn Jm^M indwse me ipetdally to do tUa. 

The inner casts only possess a narrow umbilicus in consequence of tlie deep 
emltrarint; of tlin whorls. The external part is inflated and connected by pi swelling 
with the sides which asoend towards the nmbilioal margin.* The whorla eve 
■nmewhat fa%her than hroad. The transverse sculpture upon the middle of the 
cstcmal part is, in cousequeTice of the incomplete correspondence of the two 
halves of the shelli interrupted by a band-like area. It consists of fold-like 
mmdai ribit leparated hy narrow interooital bmtm, whieh in their oouvBe aanM 
the whflri torn from the umbilicus only a little towards the anterior. Divisione ol 
the ribs occur on the siikM at lia'.f of their height or beyond, and bundles of ribs 
arranged in a thr'«c-iold mauuer are prevalent. Some of the chief ribs running 
from {be umUIiena an distingnished by greater itiengtb, eapeoially on the lower 
half of the sides 

The body-chamber whorl of full grown specimens is distinguished by a rather 
ooosiderabie compression of the whorl oeenrring before the commenooment of the 
widening of the umbilicus. This compression reaches the end of the posterior half 
of the whorl. Coiiicidin;j with the umbilical opening, which extends over half of 
the last whori^ there again occurs a slight depressiou of the whorl which reaches 
ite onUniDaliag point witii the iB|^t inflexion of the extamal part appearing aft 
the aportureb The height of the ombilieal wall deoiDeeMa dightly aa the nmhilifloa 
widena. 

With retoene e to theasalptore of the hodynihamber whorl : two-fold ribs as 
wellasthree-lbldonfla aieeeenonthepaatnior halt of vhilit Blmoat eiMlniiTely 
two-fold libe ooooc <ni the anterior half. 

>IM|iMtailHM wlilB«hs Am^iMwMSMhMoalagriiWtwwIttirttoriMMykawrtrtti si tt» 

kiHrtwd. 

' Ib tU front ^ifW, Pig. •Zi-. Hic ^imbiKail mFir^-iu Km Utn »roni;lT rrprwented u t«ni«d npw»rdi. Th» «IM* 
•f tUiaiNiniMurapniMatatioDaroMftamtlw (itciuBtUiic* that on tb* ulKipc *TAn lip prt of tin «ft «f 
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New the aperture the rib. mdUiOTer the external part. Here they are aL» 
narrower anil stand clo^rr together. 

Farajuvavit4, FeUtmanleli is, as abOfe mentioned, very closelv related to 
Pif^MMdiw /ac9»li»(. A. diatiDgimhing featates, beside, the dime'nsioM, then 
may bo mentioned the Batter diapeof P««^^iMwe«« the not iaeon- 

siderable oompression of the lart ivhod and the appeuanee of thfee-fatdiilie on ita 
pofltenor half. 



( indirtinctl7 dollehopbyll nittm.llne reaches ita greatest depth 
m tbe first, lateral lobe, which, liko the two halves of the external lobe and the 
Other lobes IS onc-poiuted. The gteateet height is rcaohed hy the aUndflV eztenal 
aaddl^ whioh ie followed by the other saddles, decreasing rapidly In heighi Of 
anxttiary lobes there are three to font beyond the nmhilieal maigiB. The flrat of 
tbemhasthe least depth, whilst those following towards the umbilicus increase in 
depth. The slight depth of the group of auxiliary lobes is remarkable when 
oompand with the latent lobea. 

JHHteiisiotia,— 

DioJucliT •..»... mm 

***** vS ttflk 

Ilei^-lit of til* lut vhorl . • . . , 

Tiiick..t.w 

Width of tb« oiobilicin . , » , . " 

Locality and Geological Fonlion.-~l\iyav\&n Stiii^f! ; of tho nalorites-LimcstpOe 
of the Banibanag Section. Number of specimens examined, 6 ; and in the same 
horiwm near Bln^in Bdar, S. 

0. FlMJITTAtfina Jacqvini. E. v. Mojs., PL VI, Figs. 4—7 ; H. VII, Figs. 1-2. 

The indiWdnal Tariationa to whIoh this apedee in lespeet to its size as 
well as its ribbing is subject are not unim|iortant. There arc, howmrer, <*^^fi- 
tional forms between the extreme individuak which are figured here, ao * r^ i there 
oan be no doubt that thisy are speoifically identical. 

The spedei la olostlr idaied to P«re/«vaeife« HMmauMi and the internal 
casts of Parajuvavltet Jaoquini are only to be fiistinguished from the casts of Para- 
jutamte* FeUtmanidi by their somewhat coarser ribbing and their moetly somewhat 
thidEer abape. Althon^ the external part ia as a rale rounded, it is in some 
qteeimens, as in the cast figured on Plate VII, somewhat flattened. 

But a correct distinction between the two closely related species is only p j^siWo 
in specimens which are full grown and provided with a body-chamber whorl. 
"Wliae Pora/mMwtfda F^ttmuitM tiham, in oouequenea of the eonsiderable oom* 
prossion in ttie region of the aperture, aooUiquclf elliptic outline of the body* 
chamber wborl, the oompression in Fart^nnuMet Jaoquini, connected with no 
extnumibuffjr tnonaae height, ocoors somewliat later, almoat ooineiding with the 
umbilioal Opming, and the outline Qf thu whole shell is not remarkably inflgnn^ 
by tbo compression which is principally cnndned to the narrowing of the external 
port. At tho aperture there is an intlcxiou of the shell which ia strongest on the 
«xtenMl part and through which the lunen of the tube auffers no inoonddmble 
ooniiaotioa (Fjg. 4^ FL TI). 



n HUf ALATAN FOSSILS. 

WUile {he inner irhorUdiow no Tariations wortb mentioDing in the strengtli 
and inNniniUy of the ribbing, vtaj importMit indtiridaal deviatfOM cesiur on 

the body-nliamher wliorl. In figure 4, PI. VI, the form with the most 
olose-set ribs is represented^ At the beginning of the last whorl this speoimen 
•till tfaowt fhrae three^foM AMAei riba— fhn tbvee-fold diTinon it ^rale in tb» 
inner whorls— which are lb: n f 11 >wcd by singly forked ribs. Towards the aperture 
the ribs arc closer t'Ogether and become finer and thiwfold ribs OCOOr ben and 
there, but these always follow undivided siiigle ribs. 

The specimen, nundy, Fig. 5 of the lame phta* po M ew c a bmader fib* aepanted 
by wide iuierc-ostnl furrows on the body-ohamber wbori. Ibeie rib* aw oslj at 
the beginning of the whorl twioe trifurcate, but otherwise, with a single exeep. 
tioo, only biforeate. Towards tbe aperlniie the posttim of the bifurcation of the ribs 
ia more and more outwards. 

In specimen, viz., F'v^. G of the same plate, there are only forked ribs, separated 
by very wido iuteroostal furrows and therefore far apart from one another. Also in 
thk spedmen, diatingimbfld by ifei email Aa, tbe podiioii of ttia dMaioii of the ribs 
is more and more outwards towards tbe aperture. 

In the similarly small specimen, Fig. 7 of the same plat<>, tlie ribs are on the 
greater part of the last wfaorl wide apart and separated from one another by broad 
intercostal furrows. Only tovaida the aperture^ when the external part widem 
again, tbe ribs become more nu morons and are thus necessarily closor together. 
There are no tripartite ribs in the whole circumference of the last whorl, hut sintjle 
nndiTided ribs are here and there to be observed. The predominant kind of rib- 
division is the bipartite one. The part near the ombUieal opening aeems smooth 
on tbe cast, so that the ribs only hc^in beyond tliis smooth area. 

In Figure 1 of Plate VII a complete specimen is rrpresentod, which is eqtial 
in B.ze to the last ipedmen spoken of (Fig. 7, Plate VI), but is distinguished from it 
by much more numerous anrl closer-set rihe. Tripartite riba an found espeoiany on 
the posterior part of the last whori, but also hero and there in the anteriTregLs. 
The bip«tfto rib i. here al«, the predominant one. The area surrounding the 
«^ihcal opening as smooth on the east. In <he median regiwi of the extmal 
part the sculpture IS interrupted by a smooth area where the liba die oat Only 

««<«m.-^ith respect to the sutuie-lfae, the Ibiture mentioned under sevml 

more complicated sut^ rtti hUl.^ ^ ''^''''''^ ''^^'^ ^"^^^ 

lastsuturee'aredistinSedTthe'tS^.!:^^ ""^ '"1 
ed with more simple indentatkLl ^ " ^ 

Cmtmri^ymP»rajM9avite, Fef.<m««<iimpo,taat differences in the course 
of the suture hne are scarce r to Ha tuuerences m ine course 

^ar^ia..^ies JaciuiTZL Z.^^^ ^ 
<i nppesf n«arly two-pdated and that bcTwd Uie wnbiiiotl 
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margin there are ia Parojutavitet FehttMuMi four, in Pan|/iMtt«lf«i JtaguMt on 
tite oth«r hand, only two auxUiarj kbM. 

JHmenaiont.— 

IM«M«filNlMiiribBil 
TkMaaw ^ • •• 

LoMM^mi O0Qi^ical P«J<'Mii^iiTaiian8tag«; of t1ioHaloEito-Iiin«atone 
«l tlio Bamlwnag Seetioiu Nvmbar of kpedment emQiafld* tL 

6. Farajuvayiiss TsmdauJj E. v. Uoj^ il VII, figa. % 1. 

Likfi Parnjurapitet FeittnumUU and ParajuracUes hmhlhaieui the present 
.apecies is also distinguislied by an obliquely eiliptioal outline of the body-ohamber 
vfaorL Bat wbQa in Uta above-named two spedea thepoaitian of the ttrongcbt caa- 
prcsaion, 16^100117617, of the expansion caused by it, is just half a whorl bobmd tho 
aperture, a depression Ivaa in Farajuvavitei T^ndalli half a whorl beLind the aperture 
and the strongest expansion ia only a fourth of a whorl behind the aperture. Paro* 
jnopiUt TgniatU ahares with Parojuvamtf huddhaieut altenating xogioOB of de> 
prcti^ion and compression, and both arc dislinjuislicd by tbis fon* nrc-, which ajipears 
on the second half of the penultimate whorl, from FarajuvavUe* FeiitmaiUeii, in 
whkh only a alng^ oxpaiiiion oeenn on the last whorL 

, In tho last expansion connected with a very considerable compression tho 
preTiooaly widely atchcd external part narrows in Farajuvavifei TymlalU intr> na 
obtuse nanow aioh and increases in width again towards the depressed aportura, 
TbbatlOBg pointing of the external part is not visible ia oai fxaai view, Shi for 
tbeiBBaon that it only oecura iu the anterior half of tho last whorl. The present 
apeoiet also has the same circumference at the umbilical opening as Farajumvite* 

With wftWBoe to the oharaoter of the sculpture there exiatB a greater similarity 
however, to Parajuvavitet FeUimanteli. The rather strong ribs are on the inner 
whorls mostly tripartite but on the body-chamber whorl partly bipariilc, partly 
tiipaittte and ben and there oTsn alao qnadripniriita. In two fonna to which 
the figured one heloncir^, the ribs aro compressed together fold-like; in two other 
specimens, on the other hand, they are smaller and raised. On the external part the 
toulptnre is interrupted by a amoo& band. 

Siiiurrs. — The sutures shown in the illustration form the peuoltimato of tha 
strongly LMtfrlockinij Inst sutnrc-lini":, proliahly oon^idcrably reduced in height. To 
all appearance tho suturc-imos lying tai-tlier back might have much slenderer 
h^hnraaddlea and agwe wit h tiieantmwe of lolated apeaiMinaMulU pointa. Beyond 
ihe innbilical mara^in thero are three small anxiliarj' lolies. The first lateral lobe 
ends in a deep point. Its double point is an error of tho draughtsman, who drew 
the point at tbadla<tftbaaxteRBalMddledofwn. to tho middle of theloba. 

a 8 
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B«%M«CailM«wh«latal « » 

lIlMwMliawlMtwtMl " » 

Width atttaHtUliMtkWlt *<t 

JaealUg a-d OMhgloal ToHtio$t.-^vnima. Stage; of tlieHfllnitoi^IbiiMtoiw 
of theBamliMMiefiMttoii. Number of BpeounaoB enmiiMd, 4. 



7. FABumnm Bnr&BBi, B. Uege, PL TII, Kg. 5, 

Hue alender fomseemstobemoatdoidyielflAedto Par^fwaetletto^^ 
fnm Whloh, apart from its much Bmallcr size, it is specially dLstinguished 1^ iti 
foliar outline and by the fact that tho external part is never pointed. 

At the boginning of tho last whorl the small shell possesses a narrow, shghtljr 
flattened external part and flat allghily inflated nde^ which after the oommeooa. 
nient of the mff^ilViJ openiag beoome still flatter, increasing nt flic same time in 
lioi^ht. Tbo oxtomal part widens agiUn towards the aperture without becoming 
tlatier. Though tho umbilical opening does not expand widelyi it oompriaes how> 
ever more tlian balf of tbe last whorl. 

The sculpture consists at the beginning of the last whorl of closoly-fot fim- rilw 
which fork at Tarious btiights and are strong and rounded at their upper end. 
These ribs are mostly arranged in Irandlet of four or flm Biba which are only onoe 
forked a.c rare. The sculpture b intannpted on the external part andsllflim* 
thread-like longitudinal line at the beginning of tho last whorl wliich soon disappeUB 
again &nd which does not ezactly keep to the middle of tbe external part butincliaei 
nmewbat towaida Um kit. 

With tVii- Vir ;,'inning of the umbilical opening, especially on the sides, the ribs 
becomiB broader aad more fold-like, the intercostal funows increase in breadth and the 
forked rfbs are not distinctly joined to the strong ebief rfbc Imt nm into tbe bzood 
inltrcostal furrows of the chief ribs, without any strongly marked boundary. On 
tbf :ni!i l ior part of tbf last whorl, where the extemal part widens again, thn ribs, 
which have bcou interrupted up to this on the external part, close completely, form* 
ing asbort aiebed external lobe b raoh a manner tbat tiie ribe wbieh baTe again 
becomo niuoh stronger and vory disitiactly marked on the sides reach their srcatest 
strength in the middle of the external part This therefore evidently shows a tend- 
enoy of tbe ribe to doee togetlier and to beoome stronger at the lermiuatioa of the 
body-ehamber whorL At tbe apertoie ttie «heU bends aHghtly orer towaida tlie 

lumen of the tube. 

Hultires. — Not known. 

HsiKlitaf (helMtvWl 
Wiatkd AtwUlitt. 
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Of tlMftmilmaag Section. Wber of spodinen. exaininad. JU 

a Paea*i»vaviws Ltoowi, B. ▼. Moja., PI. VII. Figs. 7-9 
That tbeso spooiuions belong to » speeU* wbioh i. duitiBimisbed bv an 

eitlMJtdinanly small umbilioal or-cnin- nnd nn3 not tn ^""^""^ ''^ 

I * VI . , * ° '^'^ regarded at fnoompleta 

ewmpk. of a form «xth a wider umbilical opening, is especially proved by Z 



two other .pecmoas, i. wtnch. it i. truo. the aperture i, '^l!^^ 
iiXi;Mr«. individuals « seen in tbe'el.ing .^T^.'^^rZ 

^!^?fr^^ T^,^T"'^'"'"''''''^^«^^^^ begu«a»a rule, only inth! 
last part of tl.o last wborl m mature indi^idttah. The t^ip^Om^ Mmel/. F . 7 

^^'Z^T""' '^^^'^ fl^**^'- variety, with n.-Z exterill SlL 

^ the form. Fig. 9. belong, to a larger, thicker variety wbo«, ^tiS 
part IS more rounded. w^whm 

The be<,innin,^ of fl,e oj^enin?. which comprises the anterior half of the lait 
^ f^.^ comparatively slight widening of the nmbilicus. 

!■ tviDarksUe on the nde. for ita compression and on the external part for iu 
narroTvinsj. As a rule there is a widening toward. th» apotOM again o« the eztei! 
nai part c^uaed by the depression which exists there. 

With raftntonce to the sculpture, wbioh consists of BtiCDK broad ribs with wide 

int.rc, stal furrowa. tha fbm rapmented in Kg. 7 fa distinguidied by the 

strong b.nd:n,^ of the ribs on the .ides. The bipartite rib is the piedoniiuuit <«. 

Ihrough the joming of the stems of two neigbboarinj? forlved ribs there arise bundle. 

of qnadripariiteiiba. Tripartite ribiare seldom observed. The krge specimen. 

Fig. 9, shows more ftintly dardoped and mora foUJika ribi in the oompKsaed 

region of the sides. 

On the external part of the inner whorls and on the greater part of the bofh . 
chamber whori the aoolptnre fa iniarmpted. a eondithra vbbsh ia oonnectcd win. 
the alternate appearance of the rifaa OOUiDg from both sides. Only in the last fourth 
of the last whorl the above-mentibned closing of the riba takes plaoe^ whiob Is at 
the aame time aaaooiated with their strengthening. 

Sulurea.— The simple form of the autoNa, wUeh keep the middle ooone 
between branhyphyll and dolicliophjll development, mifrht br- traced to the fact 
that the sutures, represented in Fig. 7, are the last which immediately precede the 
hodj>ohaniher. The type of antore fa the aame ai in the other speoiea of Faraima- 
rites. There are t wn small auxiliary lobes outside the umbilical maigin. The two 
halves of the external lobcb at waUaa the Jateial auxiliary lobea, are one-pointed.' 

Dimensions. — 



Hcishtof th»l«itwfc«l 10 

Thickaen »|,„ 14 
Width of tbo nmbilioTis ... i 
Tklt th» Utvral lob« bi* two peiato in «nr iUartntian i* diM t* an <Ror od tli» part o( Um draggliMnn. 
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H1MALATA» V068ILB. 

OwBuftlMiiaKSeotuiii. Komtet of »peei m w w i w Mn tne d, 4. 

g. pAKAJOT^vitsa MINOR, E. V. Mojft., PL YII, Fig. 6. 

This form is cbselv allied tn Tnrnj,rvavite» Ludolfi, and is perhaps only 
a variety of that species. " But as no transitional formB are known, and Dot only iti 
smaller size bat aho the fln« wd moeb mow dowly trt wulpture in»jl)e taken 
w diitinguishingfcatTOitteeoiofcmo.a»toMotoiegMd Pm»/ihmo<Im ohmt 

tt •» independent form. 

The slightly compressed shdl* provided with a raunded, not rery wide extanal 
part, posseMW an nmUUeas whioh ie proportionally wido and only has a very small 
unbilical opening on the anterior part of tbe body-chamber whori. The !,tron?nr 
oompresMon of the whorl whioh occurs in other species is here scarcely indicated by 
i«uoD <A the small vmbflioal opening. Towaids the aperton, bowem, tbeee h a 
■light dopranioaal the wborl eepeoially noticeable on tbe flattened portion of the 
external part. The margin of the aperture is not presnrs'od; but from some frag- 
mentary remains it is to be seen that tbe tube has tiUu in the preeent spedes onder^ 
gone a nutowlDg tfuroogh the inflexion of the apertoM. 

The bundles of ribs ariring through their division comprise furcations 2 to 5 in 
number. In the bundles, which aro more than tripartite, the first furcation occurs 
in tbe vicinity of the umbilical margin. The other furoationi am beyond the 
middle of the ddei. On tbe ialteoted part of tbe aperture the tibe are ^stinguished 
hy greator fineness and a more crowded condition. On the external part the sculp- 
toie with alternating ribs coming from both halves of the shell is slightly interrupted 
in the median Kne^ and the tendency of Uie ribs to oontiniiondy enn tiie 
external part is only exhibited in the region of tbe aperture. Interrupted ribs aro 
also hero predominant, associated with nnintemipted ones whioh inregolarly alter- 
nate with the former. 

Arf«t«ii<— Mot taiown In detalL 

• •**»ee»«3i maw 

• •••«■»■• 17 » 

» « 



Locality and Geological Po8i7ion.— Juvavian Stage ; of tbo Hi^l ffl r itlW - Tf*"*1H*«" * 
of the Bambanag Section. :N umber of speoimeos examined, 1. 

10b PAuurmrATXtn Bnnrron. E t. Mojs., Pi. X, Pig. 8. 

By ibi dimenaiona and the strength o£ its sculpture this species shows 
tbe greatest resemblance to ParajwunUu msmt, bom whieh it ia, however, d»tia- 
gaiabed by the greater ezpana&m of the mnUlioal opening and the gieater width of 




BdKht <ii th« lut irlinri 
Brtftdth „ „ „ 
WiJlh of Uif iiitbilicai 
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TBOPirOIDBA. 81 

the vmbilloiM anaed Igr fUi. as ireU m fbe alternating appearance of atrongly 

developed principal ribs. 

The smaU ahell ^possesses slightly ilntu-ned sides and a flattened external part, 
•eparated from ihe lidea by rounded margins. The umbiJicua is already propop- 
tionally wide before the beginning of Uw imiWllod opeDfag whloh oomprisaa more 
than the anterior half of the body-chamber whorl. 

The sculpture shows strisB-like folds, which, however, vary sontewhat through 
fha ooonmooe of iaokted. ttnmgly awoUeii riba. Them atrangw oWef ribs are 
spoeiriily slunvn in thn jinsterior half of the tatt whorl, but also here and there on 
the extreme anterior part of this whorl. The paired division of the ribs is also in 
tMa fimn the predmaiaut one bat tripartite ribe also occur. Two neighbouring 
stem ribs somdiiiiflB iiniin on the lower half of ae eidea, wberebj 
five divisions ansc. 

The intercostal furrows increaae in width towards the aperture, so that the ribs 
an nmr wide apart ftora one another. lAan of growth ronnitig parallel irith the 

ribs occur aho in tliis r. s^inn. 

On the external part the soulptore on the posterior part of the last wl^nrl is 
slightly totenrnpted by the eUam^ian «f the ribs ; but on the anterior half ol the 
lost whorl the libe ran in nni^il^ll^l>^l^^f^^^ gtrength and nnintemptedly aemi Che es> 

ternal part. 

Sutures.— 'Sot known. 

DimentiOMr- 



n mm. 

B«(BUiia«lMl«M . 16 „ 

niikaM. , II ^ 

irHaafthimUBm , . . , « . 

Locality and Geological Position. — JuTaTiBD Stage ; of the "ffaloriliWnTABf 
of the Sambaaag Section. Kumber of speoimeiia emmined, 1. 



11, PaBAJHTAVITKS BUDDI1AICI!8, E. V. Moj?., PI. VIII., Figs. 1 — 5. 

The inner whorls, excluding the penultimate, show normal outlines caused by 
their regular growth. Where the 8hflU<diaineter fa 10 mm. tiwy are already higher 
than they are wide and possess a well-inflated external part which gradually passes 
over into tlio sides which ascend towards the umbilical margin. The whorls are 
almost complotcly embracing, so that only a very narrow umbilicus remains open. 

The body-etttmbcv whod takea an obliqaely eUfptieal fiirm in oonlaaat to 
the inner whorls and shows in its nntrrior half a couficlerahle widcnin;; of the 
nmbiiicos Oftused by its divergence towards the aperture. Taken as a whole the 
body-chamber whorl, looked at from the side, appears egg-shaped, whereby the 
aperture of the shell coincides with the hmgitudinal axis of the egg. The grcatt^t 
comprMBion, which is connected with a very considerable narrowino; of the external 
par^ lies thus opposite the mouth, half a wborl backwards. This compression, as 
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mav 1>e sren cspeciallv on the incomplete example of the hody-ohamber in Pig. 3, 
is preceded by an inflected porUoD. in wbioh tiie liwwikh of tll« ntenial put 

TiriUT dimixkiihn. . . ^ 

In the anterior half of the bo.ly-cb^mber whorl a depression again oocura, 
foUowing which the breadth ot the exUiraal part gradually iDonatM tglia towudi 
the aperture. At the month itwlf » •HgW kterel and external inflMtei of the 
ahell towards the lumen of the tube talcos place. 

The sculpture consists ot Tery numeroua, fine, transverse ribs which on the 
inner whorU in the middle line of the external put teem only to he Tery slightly 
■weakened, ao that tbej alnunt continuoiuly erast the ezterDal part. The bundles 
which arise from the manner in which the ribs are forked are tripartite to quadri- 
partite. The stcoagec stem-riba of the simple bundles, however, close together in 
the region of ttie nmbilieos with their nc^hooiing ribs, whemby pairs ci bnodka 
ariaeeomposcd of two simple bundles of ribs. 

On the boil. V -oil amber whorl there is as a rule on the ext«rnal part a more or 
loaa pronouQced interruption of the sculpture. In some forms, as, for inatuiee, 
m tiiat lepreaented in VIg. 1, tliere ariiai on tiieatrongly pointed external part a 
keel-like, smooth band by which the transverse sculpture eomini; altfrnitcly from 
both halve<« of the shell is intermpted. On the right side this band, confined to 
the posterior thiid of the body*oham1>er whorl, is bocdered a fine incised line. 
The ribe close together again en the extenal part, towards the aperture. The 
lateral sculpture !s likewise subject to some variations on the body-chamber whorl. 
In the typical specimen, Fig. 1, ooiacidiag with the oommenooment of the narrowing 
of the eztamal part the stem-ribe are eonapionona. They are wide apart from one 
another, increase in breadth and are swollen, knob-like, at laM than half the height 
of the aides. The considerably widening intercostal furrows, however, remain 
smooth, without showiog separated secondary ribs. Only towards the outer margin 
the inaerted aeeondary ribs appear then again, but diaoonneotedly, without being 
Tiaibly joined to the stem-rihs. From thoir abort OOniee and their position these 
■eoondary ribs remind us of the marginal knobs of Saloritet. Towards the aper- 
tnie the oonneotion between the primary and the secondary ribs is again noticeable, 
hat the primary ribs are closer together and appeal tiierdom mora numeHnu. 
Specimfins with remnants of the shell preserved (Fig. 3a) show distinet linns of 
growth on the brood stem ribs of the compressed portion. In other specimens as, 
for inetanoe. in the Tariety represented in Fig. 2, the eonneotfon between the 
primary and secondary ribs is, it is true, not broken as in the typical forms, but 
the secondary ribs appear flattent rl .tud iadistinot u eompared with the primary 



S«7iirtf».— The sutoro-Uoe ebown in Fig. 8b it taken from the aqptnm im- 
mediately i.rccedin- the body-ci.aiuber of a full-grosvii s-.,..,,imen. It ia redooed 
in height compared with the suturee of the prccedinu' chambers, so that the 
external saddle especially soemt to he greatly widened at its base. The saddles 
an. on the. wholes atonder and the lobee wide. In the young the dentimlatiaii i» 



libs. Tl>e bundles are mostly quadripartite. 
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The gutniw take later the dolichophjU fom. ^jt^. oj. 

Ibe two halves of the esfand lobe, «pa„tad by a notangnla, median p«,j«> 
lion, as wrll n« thr other lobes, are onr-pointed. The external Mid the fi«t lateral bhe 
reach about thojaine depth. Outside the umbilical suture are one to two auxiliary 

i^o?'^ *^ ''^^ but the height gi.eu 

to it la ng. 3b seems f,n Ijo somewhat exaggerated. Alio tho details oT the Ugheet 
poiili in the saddle are so far incorrectly represented as to show that no furcation 
into two branobei of nearly the some height exists. The external saddle enda, moie- 
over, as in the other species of Farajmmttet, irith ibe principal atom. nndlTklod »l 
the top, whilst helow the snmmit of tho saddle, on the external part, a lazger 
branch frees itself, which in the drawing has been drawn too high, 
Ibe length of the bo^«diamber oompnea an entiw wboiL 



JMmamIow. — 



DiaiDe'.ef ...... ^ . _ ^ ^ 



Height of the lut whorl ••....«»,,Jg 
Thiekne.. „ „ .' ' 18-6 

Width of th« ombQiciiJ g 



Locality and Geological Fotition. — Juvavian Stage ; of the Haloritea-Iimeatone 
of the Bambanag Baofion. Nombor id ipecimeiu «iaiDimcU 81 

U. FABUVTATRn STOLXOZKlt, E. T. Ifdj*., PI. IZ., Sigi. S, S. 

The ipeeiai here deaoiibed, vbicb of all the forms bnovn np to the present 
time seems to be the one most closely related to ParajtnaviU$ Slai^btdit ia diatia- 
guisbed from that species, as well as from all other spccioa of the genus Paraju- 
9avUet by the proportionally widely opened umbilicus. In contrast to the narrowly- 
mnbilieafed ehambered coala of other speeiea, the umbilioiia hi Part^$mpiU» 
Stoliczkai is already pretty widely opened on the casta of the inner whocii» Attar 
the beginning of the umbilical opening, which is connected with a stronger com< 
pression of the sides, the width of the umbilicus increases in a greater degree on 
the anterior half of the mature body>ohamber whorl. On account of the relatiTo 
width of the umbilicus of the inner whorls the umbilical opening is not ao atctkillg 
in its appearance as in species with narrowly umbilicated inner whorls. 

The two flgaied tfeoimena aomeirbkt difliw itam flaeh other in the outer form 
as well as in the omamentetion, and are to be regarded as varieties of one 
apeoles. The narrower form. Fig. 2, PI. IX, possesses more numeroos ribs 
and appears in consequence more oloeely ribbed than the other (broader) one. Fig. 3, 
wbioh ia provided with atnoger fibo ftdfciriDg one another at vidar iatnnlii» 
Slight differences between the two varieties also e^ist in reference to the mode of 
division of the ribs. The tripartite division of the ribs prevails over the bipartito 
inthemoreflnfllrxIUwdTaiiefy, wUIat in thenm omtOj fibbed ?aiiety ^ 
wmeoCtliiBiakeaplMe^ She flaoe of difiaion in d» lattar, tewarda the end of 



34 HIMALAYAN FOSSILS. 

the last whorl, is farther out wards, and not naalftbadtnaioiH amme tbe.ohaeaatn 
of iotercalations in both varieties. 

lilie iibi oomiiiff allarnatdf from both-lialviM oC the aball $» intonniptad on 
the extenuL part by a smooth band, which in the coarsely ribhcd variety inoreasea 
iu width on the uDterior half of the last whorl. Whether the nbs olose together 
ou the tixterual port near the aperture in tbia vadetgr aft ia the eaae in the finely 
ribbed wiety, Kg. Sk caimot be determined on aoooont trf: th«i inoDDpkfaB pn- 
•etnttion of the specimen' wgi roim ted in Bg. 8.. 

It must be lemaiked, bowerai;, that after the beginning of the diyergence of 
tiui nmbiHeal margin tomurda the apertore the aidea, in their lower half, loae the 
ii^tion which they had shown bcforo and become quite flat. 

Variations in size are also to bu ubserved in Parajuvavitet Stolictkai. There is 
a nearly complete finely ribbed specimen, provided with a body-chamber whorl, 
41 mm. hi diameter, in whidi towaxda the aatariof end of the laat whod the xiba 
on the extoroal part close oompletelj togoUieir. 

Suture*.— "^Qi known. 

Dimentiont. — ■ 



nma. 

Hi tfitrf tt»liHiaid n . 

TliiAMii ff»f«M* • • • • 

Widtli of the nmbilicTi* tie„ 

LociiUfy and Oeological Position, — Juvaviau Stage ; of thn TTa^ lflfitm Tifwilllti m t 
of the Uambauag Section. Maaiber of specimens examined, & 

13. Pabajtjvatites, n. f. ind., PI. IX., Pig. 1, 
The last whorl of the specimen figured belongs for tho greater part to the 
body-chamber, but as the anterior half of the body-chamber whorl is wanting it 
cannot he determined wheOter we have to deal with an ineomplete foU-grown, or 
with an incomplete young form. It appears, howoTer. as if the umhiUoal 
opening would begin near the anterior broken margin, for the sides become her« 
flatter and the curvature of the umbilical margin seems to change its course 
In that case one would be dealing with an iaeompMelj«pnaemd fnll-giown speci- 
men which might be related to Famjumviles Jacquini. At the begjnninK of 
the last whorl the thickness is stiU greater than the height, but at the "nd of 
it (where, aa mentioned, probably the nmbiUcal opening begins with the 
oomprcssion of the whorl) this condition baa ohanged. height haa haonne 
somewhat greater than the thioknen. Xba nmhiliona ia open and pcoporiioBally 

But the most strikfaig featm« ooeaiirts in the oonepienooaeigBMridal enrrature 

of the ribs on the hkIos, which are narrowest near the nahUioal niarcin and 
increase consideralbly in width towards the outer margin. The interooetalfteowa 
are very wide, so that, as a rule, bifurcated ribs are not Tery numoroufc 

An interruption of the alternateLy,.ppearingiiba takes plaoe on the truncated 
external part a, far a. the cbambeied part of the aheuiteoda. On thahJdy- 
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diuii1>er. on the other bud, the nTieolowlojpBttwin flMiiiMdiBof fteeKter^ 
part in s pointed angle. 

. Suiure,.—Saii\es aid lobee lam -a biachypbjU dmfidolation. There U an 
auxiliary lobe oatndeilie umbilical 1 



iriiiiko{ti»iui.hari ^ • ! ! I I ; ; S' 

Thirfnww „ „ * ' * 1* 

■Width .>r t!i.- nmbilicnt ... 

Locnlily and Qpological Po*'7)'o?).— Juvavian Stngo ; of the 
of the Bambanag Section. Number of specimens examined, L 

4 JTTATitn, B.T.Mojt« C£. Oepbalopodeii d« BalkiBtte Kilke, Bd. II, p. 74. 



The geDin.DMMMrltM in the wider aeow for the -immam," aa may pro- 
bably be sail wben the knowledge of the group becomes more extended) fa lepn- 
sented in the Indian trias by wnne indetenninablo remnants of Jucatites, s. sir 
eominff from the IWdla beds and the Hauerites bods, by some spedes of 
Anatomites and finally by a peculiar type allied to JimeilM, 9. itr., wblob will 
bear the designation Grifahaohiten. This new snb-i^nnus is distint^nislind by mar- 
ginal koobs, which already appear on the chambered whorls. In several species of 
JeeeeflM and .^iMfontffff snob maijglnal "ean" diow themaalm on the body< 
chnmbors of adult individuals ; but in <7r/<?«iacAt<«» these maq>iiial *'eank''aa above 
mentioned, are also present on the inner, chambered casts. 

OriaAadMmt Medleyanut may be taken as the type of the genus. In the 
Mediterranean trias the genus is likewise known, hot i« very me (ft. KaUwsri 
Cepb. der Qallst. Kalke, II Bd., p. 95, Taf. CXCVI., Fi?. 3). 

Whilst the sutures show the closest relationship between Orie$baehiie» and 
JtmavUet, the presanoe of marginal knoba in the geDW OrMaeUtm inffioatea a 
certain morpholn^iral atjreement with knob-bearing forms of tho group of 
Sogenitet reticulati, from which, however, tfaey axe distinguithed hf the abaaoa 
•f longitodbial atrin. 



a. ANAXOMITES. 



1. JxrvAViTEs (anatomites) baubavaoiksts. E. v. Moja., PI. XI., Fig. 1. 

This species is allied to Anatomitet rotundw (Ceph. der Hallst. Ealke, 
Bd. n, p. 98, Taf. LXI., figs. 6. 7, 8, 9; Taf. LXXTL, Fig. 11; Taf. OXCYI., 

Fig. 11), from which it is dislinguisbed especially by the disappearance of the 
paulostome ribs on the body-cliambcr. To tbia latter belongs about half of tho 
anterior part of the last whorl, on the figured specimen, so that at least halt' a whorl 
la atUl wantbg; Bpsoinena with «om|ABtal7 pteNrved body*ehamber might fbere- 

IS 
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fore show no paulostome ribs at all on the last whorl by which they could foee' 
shadow the appearance of a Jutavite* from the group of Interrupti. 

The piMent torn agfee* peifMllyvifh AmUomitet rotumiu$ ia ita outer shape ; 
hut some deviations are BhiOWllb the sculpture of the chambered part of the 
shell. It is first to be remarked that in Anatomitet bambattagemit the ribs are 
more numerous and maoh finer, vberebj the intevoostal forrowa beooma aanowr 
and flatter. Tbeiib behind the paakNtmne f arrow is more strongly inflated. On 
its jKiaterior aide two furcated ribs as a rule free themselves, so that it becomes 
tripartite. Owing to the fact that the forked rib preceding it joiua it towards the 
umbiHflal tnaifbi a bundle of qainqneiiaTtite liba maj adae. 

The number of the paulostome furrows occurring in the circumference of One 
whorl most hare been oonsiderably greater than in Anatomitea rolundut, for in the 
posterior bait of the last whorl in the specimen figured four paulostome farrows 
aM still to be seen, whilst In Aiuttmitn rotimdm three to four pavkatamfla oolj 
OOOnriatbe oireurnferenee of a whole whorl. 

The nnmber of the ribs and the mode of their division rary in each area 
formed by the pauloatoine. The prevailing tendency is that the ribs wfaieh at first 
furcate outside tbo umbilical margin undergo yet another furcation farther ouisideb 
whereby bundles of tri- to quadri-partite ribs arise which likewise may fuse at their 
base on the umbilical margin. The paulostomes are divided by single ribs of 
normal strength. After the disappeanuioa of the paokstomee the ahoTe>mcntkmed 
mode of division of the ribs becomes the prevailing one. 

The transverse sculpture seems to be slightly interrupted nn the middle line of 
the external part, though flu cibi oome from both sides oorrespondiugly (not alter- 
nately). A slight weakening is also MtioeaUe on the stronger rnie pieoeding the 
paulostomes. 

Saiares.— Not known in detail. The degree of denticulation is about the same 
as in JMotmilu rUtmdiu. 

Diimater • • . « , aa 

H«)Klit«flhi]Mt«Ull 

- " " 

mailiafllwuiMiiH. . .*.*.".»»" 

iwn.wi'i!?' ^'t'^'f ^•^<fe*-Oarnio8tage;in'a.*Daonella"bedsof the 
Sambaaag Beotiou. li umber of ^eoimens eiamined, L 

2. JuvAviTEs (ANATOiuias) wnm, B. T. Mojan PI. XL. Kg. «. 

The small chambered cast, with outlines similar to those of AmOmlie. (kfott, 

JZ^m^^nHetfra? "^''^ f<«emoet of these 



marein in the vioinitv nf ^ «M»«»eBoem«atoo the utasior broken 

i«uiosiome8 18 a very considerable oae» as above lA to 15 ftn^ 
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sharp-edged, little ribs are present in the single bundles of ribs. It is furtb« 
▼ery notewortliy that bdiind the Ibrt pmlottome is the iwiM the ]a«t 

whorl the bundle of the ribs has a chain-like appearance, but in the next following 
aatttnor bundle this is not the case. Sufb oUain-ribs have elsewhere been obseryed 
ia fbe group of JnahmUet imfermUtmOiB (of. Anat. Frechi, Auat. ByppolUi, AnaU 
dimidiatua, Anat. Beyrichi, etc.) 

With the exception of stronger paulostome ribs whicb close together on th. 
flztemal part, the ribs of the bundles occur alternately in the middle line of the 
eztemal part This intermptkm <tf the xn» ram like a nDOoth tend tbiongh the 
whole lens^th of the buiidle to the pauTostome ribs. The dinottoDCif the rft"^Wnri 
furrows is obliquel; inoliued towards the anterior. 

iSUMrMi.— Not known in detail. 

Dimentiont,— 

11-5 mm. 

H^U«{tk*lMt«fcnl . * . ee , 



e 
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Zoeatity and (?0olojrMMl J><o«l«M.— Obfnie 8ti«e ; pyilibed in the SaoDaUa 
hedxtf Bimkinfaiar. Mnmhar at ipedmeM eiamiaecl, 1. 



8. JovATiTEs (anatomhus) caroli, E. v. Mojs,, PI. XI., Fig. 2. 

This species is comparable with AnnfomUes subrotmduB and JnaiomUet 
Broekii ixom. the Julian deposits of the Eothelstcin, near Aussee.' 

Jmhmitet tubrotmmdm ihews special lesemblanee to the speeiflB heae de> 

seribed, nirrceinEr with it also in the outline of the shell, Eut the numher of the 
pauloBtomes as well as the number of the ribs occurring in the areas between the 
pniloetanMS differ and thns Beeeadtate the foirm lepnsemted being made an 
indepeudt'Dt species. 

In the circumference of the last chnmbered whorl there are four paulostomes 
divided by uuforked middle ribs. The diviuon of the bundles of ribs between the 
paolotfanMisdeveB-totiratTe-fold. 1%e vibs appear to be very namw and sharp- 
erli^F'tl, and the intercostal furrows broad. The paulo'^tomp rilis as well as those ribs 
nearest to them curve over the external part with a convexity turned somewhat 
anteriorly. 

Though Ivoth halves of the sheil are formed symmetrioallj and the ribs cor* 
respond iu direction, they have, on the external part iii the middle line, a slis^ht 
interruption which is likewise still faintly indicated in the paulostome ribs which 
are mow sfaNaigly inflated mi the eitenialdde. 

The preceding whorl, seen in 2b« appears as in Anatomites rotund us (Ceph. d. 
Hallst. Kalko, II. Bd., Taf. IW, tig, U), ezoepting the distinctly developed 
paulostomes, to be smooth shelled* or pniided only with bint indin e tf o n e of 
tnuisfioMfy ninning folds in theaieM between the pankatomoe. 

'OkiMato te BdbHittar Kdbk BL n, M adl 10^ IU Za. Hp. 6 
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AifiMWk— Not kaanbk in detaiL 

INlMMliPM.— 

Height of ilulHtvkd 



Xo9ai% and QwUtgioA PoiWo*.— Oumie Stage ; aOidfied, in (he SioneDa bedt 
8.&o( AinikmPliiaXi Mwnbtt of ■pacimem CT a min ed , L 



21 mm. 
11-5 „ 



b. OBIXBBACMfZES. 



GKomiAeHim Hkuutaxim, SfouiaEA, PL Z.» Pig: S. 



> AummUei UfJUyaMui, Stolictka, Gealo^Mcal Sectieni ■mm ttt ^"4**J"' MwaWM. Mtm, 

18M. StfttM MiiUtmm, K v. Koji, YnBa^t BuMfcufn iW (UvOtpkiltviaMJlMMi <ir 

BhMhya-TrlH. aftniflAw. kaia. Akid. d. Wia. Ilaitli.-Mtar«. OU Bd. CI., AMI. fl, 
im. J^mitor JMtityMHH^ X. v. Moji.. CcphdopodM te H*1bUtcr Kdkt^ Bd. II , ^ U7. 

Btdkika^ original specimen, here flgond anflw, represeota a eluiinilMMd oatt. 

The nidely expanding shell only possesses a narrow umbiliooa from which the 
OredlBligiog inflatnd umbilical wall rises rather steeply to the rounded umbilical 
naiqiiiL The whork are bomowhat higher than wide, and are inflated moderately 
oiit]MaideB,1>nt ationglj ao on the aztamal part, trith ihe gieateat width newtiie 

mnbilical margin. 

The sculpture is only faintly indicated on the sides by very flat, sc-arcely per- 
oeptiUe folds, of whose possible mode of division nothing doiinite could be said. 
In contrast to thh faint soolptaw On the iddas alanda thetoleimbly atxongaiid 
distinctly dt-vf !op,-d sculpture on the external part which begba In tiie aplnd of Oa 
marginal tubercles distinguished by their remarkable siae. 

Ill the eiraamfenDoe of the last whorl then ate fourteen maigiDal tuberoles, 
TrWle the number of the ribs on the external part scema to ooeed UStj, Th« eon- 
nectionof the ribs with the marginal tubercles on the external part occurs only 
aStanntelf, there being intBrvalsof from two to three ribs without tuht- roles. This 
is shown in such a manner that one Of two ribs ran ont from the marginal tabeidea. 
The ribs on the external part run (fnrmin- a' very slight anteriorly directed curva- 
ture) nearly continuously across the external part, in the ^iM \ft liee of wbioh a 
alight weakening of the ribs beoomea noticeable. 

Suturet.-The existence of distindJy indtridnaliaed ftuxiliary lobeai aa well aa 
the regular gradual decrease in size of each of the satonl elements in the direction 
of the umbilical suture from the external part arc amon- the features which the 
pieaant -peoies inoanunoo with ether species of Juvavite,. especially of the 
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Iho number of septa occurring in the last ohambered, whorl, where (he shnll 
bas »diMDe4w of 98 mBL^amoiiiitB only tonine. As in ipite of this the saddles of 

the posteriorly lying septa toucTi Mie lohfs of the septa which Immediatelj w wwwd 
them anteriorly, the lobes and saddles are very long and narrow. 

The cKtamal lobe, wUoh is aomevbat shorter than the first lateral lobe, 
ocxmpies,,ttt is seen in the front view, Fig. 2b, a consideiaW* bmdtB. It is dtvided 
into two points by a broad, tolerably high median projection which is depressed in 
the middle. The points incline towards the succeeding external saddle. Similar 
mediu projections are fband pntty frcqQaktlyin JtmavUetr and bave dso beoD 
djservedintbetraohyostraoann^enrrfi^aforrffs, Saffenilc/t, Tibeliiet and Haueritet. 

The lateral and auxiliary lobes end in one point, but the lateral lobes also 
poBseat aborUr lataNl pofaite,. whfeh added to tin deep middle point produce a 
three- fold division. The number of the auxQiary lobes external to the ""tWIiflal 
margin amounts to two. Internal to the umbilical mM yjn % tbild aoziliary bba 
iUfloeeds and a fourth meets the umbilical suture. 

The saddles are diatlcgiikheA bj a gnat nmnbec of lateral bnadiee, vhidi 
prooeed from the long and sUoder stem. Abore they end with three larger Iqipete. 




SSmiB. 



WiM«M*iiBliliou 

LocaUty and Geological Potition. — Ilorizon and Locality unkllown« probablj 
from the ** Baonella beda " (dark iimeetoae). Number of apedmena tmamutH^ j. 



2. Gkiesbacuites IXaxxi, E. v. Moja., PI. X., Figs. 3-5. 

OE this interesting form there are unfortunately only more or less fragmentary 
BpedmeBB bcinn me, wbiob aie alio partly distoirted by pieerazeb To these 
belongs also the apparently still completely chambered specimen, Fig. 4, in which 
the umbilical margin is, on account of the compression it bas under gme^ more 
strongly marked than in the odier fragments under coosidieratioa. 

The ahape of the dMll'aeema ii fbe mote inflated rariety, Fig. 8, to agiea in 
general with the outline of Gricthnrhitet Medleyanm, while tho typical form, Pigs. 
4 and 5, possesses somewhat flatter sides and a distinct, subangular, umbilical mar- 
gioi The'tbiidnrTariefytM wrilaBtfaet7pe,ie distlngnlshed fvom QHeAaehUtB 
jrei;^ya?)7M beaidae bf ibi oonsiderably greater width of the umbilicus. Buttfw 
nature of the ornamentation constitutes the most important distinction betweea 
Griethaehitet Banin and G. Medlegantu. The presence of a strong well* 
deveU^ soi^ptnre on the sides of the shell may in th» first plaoe be pitted out. 
Afurthnr striking feature of GrietbaMUf BvmH is to be foond in the graater 
mmber of mai^nal tubercles. 

Theaoolptureon the aidae consiata of ationg, slightly sigmoidalribs whieh 
iaoMM belmrtho miiUloof thoaidea br bifoMMttion or intamOktion and wbioh 
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am mostly ornamented on the mar^n of the external part by more or less strong 
marginal tubercles. The incwaae of the ribs by division or intercalation ia as a rule 
effected in such a way that Che riba aie only bifiooated. Bnt aometiines tripart- 
ita litM npiesant cms atam-rib runninK out from the umbilical margin . 

In the fragment represented in Pi^. 5, but only on the left half of the shell, 
ft [nkatome furrow was observed which caused certain deviations in the counei 
and IB the diviaion, of tbe aoooeeding riba. The ponloatoaae raoa radially perfectly 
■traigbt. The anterior paulostome rib joins tbe next following stem-rib to form a 
pair of ribs which each constitute further towards the external part a secondary pair 
by bifuroation. The short rib bifurcating from the straight paulostome rib, ezcep* 
tionally Ugli above the niiddle of tte aide, talM a fovwaird bead wliidi eoixeapooda 
with the sigraoidal course, while the succeeding alem-iib vUoh Ufiuoataa lover 
than the paaloatome rib is distinctly sigmoidaL 

Tbe marginal tubenlea oeaar on the inner whorls regularly on each lib 
naohing <ha external margin, but they are only slightly developed and repmanted 
by thickening of the ribs. Further outwards on the outer whorls an alternation of 
the maiginal tubercles occurs chiefly caused by the stronger swelling of each second 
lib. 

With respect to the strength and closeness of the riba nn the aides, Tigore i 
represents the mid-point between the extremes observed and Fisjurn 3 shows the 
closest ribbing. The ribs in the middle of tbe external part are more or leas disi- 
tbMtly intnrapted. TUa depends upon whether the acnlptnre <m the two halvea of 
the shell exactly corresponds or not. Where tbe riba distinctly alternate aa ill 
Pig. 6, the interruption in the middle of the external part is much more marked. 
At the mare strongly sweilm mai^inal tnbeMjlsB it is not rare to meet with paired 
UfaeationB ot tbo ribs on the esfeental part. 

Satures.—l'i ot known. 

Dimensions.— Ihcm cannot be measured ou account of the £tagoMntaiy atate 
in whidi ^ba speeboena ooeur. 

Locality and Oeotogieal Poai< tos^Iia the isA slaty limeafame of Oe •naffMt lla 
beds of Lenlca, number of specimens examined, 3 ; in the horizon No. 4 of the 
SftoneUa beds of the Bambanag Section, number of specimens examined. 1. 



B. Imiiuxib, B. t. Hojs., Of. Oaphalopodan dar iT*]|it^flttiir iT t iir ^ Bd. II^ 64. 
1. laooima HATOEimn (8tol.). 



As already mentioned in the latraduotion. ft la not probable that lUa 
species belongs to the Anisic Stage. It is more probable that ImuIUm Hmmkm 
originated in a horiwn of the upper triaa. But aa in tha UaditaRanaw iiiaa 
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Province the genus Iteulitet was found in tlio Carnic as well as in the JuTaTian 
(Laoie) deposits, it is not pos&ible to pronounce an opinion with reference to the 
ooourrence of Jawltfot JEToMrimM in aagr vaoid horiiimof 4h»Indkii trin; it mmt 
be left to fmiber diaooTwln to bo1t« flie (loeitian. 



2. IsouuTEs cf. IIeimi, E. v. Mojs. 

less. J*(«aiM Ata*, B. T. Mqji^ CtpbalopodoD der UalUlitlei Kalke, Hd. II. p,67. T»£. IiXXXTIL 
Figi. 8. 11. 18, 18. 

This small sbell, provided w if^h a complete body-chamber whorl and moutil* 
margin, is related to the var. obeta of Iteulitet Meimi, from which it it oelj 
diltiiigttiehea "hy Hi taaumhat MaaBiBr dinwaMidm, Ihs expanding motttlMnwgb& 
iiwell preserved. Near the «ipcrtn» <liei»tM Mmie tmufenie'foldi cnMuigths 
aidei and the external part. 



ImIIIh rf. ]|iU(ntadM|. 

Suturei. — Not known. 

Vkm^rn . . . . n M. 

Halcbt of tbtlMtwlMtl ..' 4k 

TbbkatM „nitn>>>*...*. t n 

WHIb«Cae«MUIimittatC|Mh^ » p 

XowMlir Mi Oeologieal JPontUni. — Oamio Stage ; in the Criooidal-Limestone 
with2VweAfieerw<<fi«l<0i»»»framfiiin]^ M umber of specamene imunined, 1. 

- Ob BAftHnrn, B. t. Mojs., cf. Cephalopodea der Ilallstittsr Ealke, Bd. II, p. 16S. 

1. SMiviTia, n. f. ind., Fl. XI, Fig. 10. 

The ex^raon^inririly high-mouthed form here figured is unfortunately represented 
only by a single specioien whose preservation is not very favourable for investi* 
gstion. 

The vbocii M» more than twice as high 18 they are wide, and expanded, so 

that only a narrow umbilicus remains open provided with a rounded margin. The 
sides are flattened and incline from the umbilical margin, where the whorls reach 
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their greatest uridtb, towards the outer margin. The narrow external part is 

rounded. Obaoore fold-like tranaTerae ribs, runoing tolerably radially, are notioe* 

•UeeniheaidM. On tho eirteinal part thqr indago an i]M»«M^ 

oaaaed by bifurcation. No inftenmption of the scolptare seoma to occur on the 

ertcrnal pirt. The lon^tudinal ornamcntatioa consists of faint broad longitudinal 

stria;, wliioh are not evenly disposed, apparently a oonseqaence of the state 

«{ pfiMmtiini. TIm tnosTCM waU aa th« longftadlaal cfiMiiMDteti^ 

very slightly developed, and the present species reminds ns, on account of this fea- 

iwK, chiefly of Sogenitet wermk (Of. Oephalopoden der Hallstatter Kalke, fid. II, 

nif.9Swid90).- 

Atfnrwi.— The preservation of the sculptuxe did not pamtft of tta mtoM.line 
being exp(»cd more than had already heea done by the bnaUngOff of part of the 
shell in the anterior portion of the last whorl preserved. 

There b a mavked doUohophyll developmant of flw tntarae, sonwirliat as it 
OMOii in the more strongly serrated Javavian Sagmitgt. Besides the tlma prin- 
oipalaaddles there maj be ttill one ot two ansiljary aaddlea outride tlio gmMlIwi 
margia. 

Dimeiuiont. — 

B6 uim. 

HeiKhl uf -.uu Urt wborl • . . . . J» 

■'■■»" . . . ! 1» * 

Width o( tba umbilical • 

£eealit]f and Qtologioal Pow/ion.— Camio Stage; in the Daonella beds of tba 
BnBibnneaeotbm(Vo.S). Nnmber of •pedneu aamiiied. 1. 



8. 8Aonini.n.f.ind.,F].X. flg. 6. 

The figtiied eempMely^hamW fragmant belongs, in all probability, to a 
new species, but on account of its ioooni|iiatBnai«itl« pwfainbletoiafWni^ the 
imposition of a nsw apooi&o name. 

The pennlttmata irhori completely resembles a species from the group of 
SasenUe»^ner^u tov it shows only fina t»mw»e ribs but not yet any indication 
of k^tudmal stnation which gradually geU strongly developed «| Ih^ 

rib. does not often occur below the middle of the?" ™" ^ 

orarhangiug a little. ^^arply doaaed. the umbilical wall 

01 i^":S:i':rai^^ -ernal lobe, part, 

giri.hedbyal.nfer«K^UapolntJ^tiitf ;r."^^^^ '^^^ ' 

ration io^KS. 90geHitt9 pnucvpt and iia,jenUfa 
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DimenHOns. — Not measnmblo. 

Ziocaiity and Geological I'ontion.^-Jttvwiua Stage; in the limestono b6d 
with PAMODOflrat of. imp$naiort Ka 6 ol the B wnH ing flMtim. Himbsv oC 

Vhe fragment of the external put ben igured belongs to an nndetatnlnable 

gpocios whicli is related fo SagenitfB quitiquepvnctatut and Sagenites SckaubachU 
A broad keel-like band oooupying the middle of the external part, which is bounded 
on each aide by nanover and feebler bands and ornamented with tabercles, diatin* 
gnbbea the present form from Sagenitet quiquepunctaiuB (Cepb. d. HalW» Kalke, 
II. Bd., p. IfiS, Taf. XCVII. Fig. 2, Taf. CXXV, Fig. 3), which in erery other 
respect comes nearest to it, except that it is much thicker. Besides these external 
t^berotei there oeenr other rowi of taberolea, so far as the fragmentary atata and 
the unfavourable condition of prt sorvation permit nf their recoqnition. The longi- 
tudinal strisB are very strongly deTeloped, so that at their inteneotion with the 
tnuurerae strite little toberdea are ban alao fanned. * 

. The preceding whorl, judging bj the marie of it in the zone of impression of 
the last whorl, seems not to hare possessed any other kind of tuberoles beaidoi the 
small tubercles formed by the leticolationa of the stiita. 
Atl«r«t.--1Tnkiioini in dirtalL 
Dimermons.—'tfot meaaoxaUe. 

Locality and Geological Ptaj(<<M».— The present fragment is derived from the 
beda(No.9) rich inbiTalTei,atthebaB»of the highmoonfarin UsMtogMoC. the 
Bambanag aeation. 

Viom the 9¥op<f«aiIlBMrtooe of Eabpani then iia fragnMotof fbeiide oi 

a Sageniles, which might perhaps bo placed near Sa'jenites {nermis (Ccpli. d. 
Hallst, Kalke, II. Bd., Taf. XCV, Figs. 2-6, 9-18. Taf. ICVX, Figs. 1-2). The 
fragment, however, is not sufficient to enable one to eome io ft tdenbly eertaia 
deoiaion mm about Ha apeoHlo poaitioB. It seems, howcrer, to point that the 
occurrence in the Tropites-Limostonp of a f OWD identical with SaganUi Mfrmj* or 
very nearly related to it is here indicated. 

It dumU be ftarfhar nnarkad that baddaithe tnr tawaranifliBtheraaie 
riaoiaiBfctaweaof mlfflngitiidhialatriatioiu 

b. DIDYMITIDA. 
Dnmuna, ■'B,v»lisjft» 

This completely isolated ^nxis was up to the present time reckoned among the 
LeiostnMMU The globose shape of the ahell, which shows a great analogy with 
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Pfwrceales, its almost smooth surfar-e and the Ptronc; deTclopment of cpidcrrnidae, 
Memed indeed to point that DidymiteB belonged to the same large group ia which 
the similarly formed smooth shells, like the AwestidiB (fa the stricter Muse) nd the 
Joenaltito an elassed. Bat there are also many analogies with the Tropltlda^ so 
tliat the question may hv. raised whether VidgmUti should not perhaps more oor- 
reetlT find iu place with the Iraehyottraca. 

Id the flnt pUwe the peoaltar riuipe of the wtoie-liM pobts to Traehyotiraca, 
A fact to whinh Haug» has already directed attention. In spite of the considerable 
involution the number of the sutural elements is very small and their development 
is decidedly brachyphyll so that the habit ou the whole approaohee ftaj mnoh the 
lataNB of TraekfotroM forms fa the hraehyphyU stage.* Only the peculiar develop, 
ment of the double saddles gives an unusual appearance to Didi/mUes awl reminds 
us of the dimeroid development of oertaia leiostracaa type*. But in some trachyos- 
tracan forms also similar seoondBTy divisioBt are f ooad ; itistroe, however, that 
tbej ue only ooafliied to the external saddle, as, for example, in TibeiUes. A 
further peculiarity of Didymitea\s offered in the strongly developed lines of u;rowth, 
-which in their course remind us very much of the radial sculpture of true Tr^pUei, 
-whOst fa the Aroestidae and Joaonitidse the sheOs are nuxitly quite smooth and only 
show very fnint traces of lines of growth. 

Didym'dei would in the division of Trachyostraca certainly take np a very 
isolated position, but ucvertbeloss views as to the possibility of a relationship to 
known ^ns ooold then he men easily fermed than fa the divisioa of the JMm- 
fraea; for the Arcestid® as well as the Joannitidro already possess richly foliated 
aatures m the Anisic and the Fassanio periods. Didymitea might have developed 
fromthe Haloritidte by the gcaduallow of the transverse scalpttuw and by the 
dhirion of the saddles, and eerfcsfa fafatly ornamented JovaTitite, as, for fastance, 
Juvmriiet {AHafomltfls) J^afjrhm, m^^\lt be thought related to the aner-?tors of 
DidfnUits. From the experience gained up to the present time Didytaiteg ia 
conflned to the Alannio saWivision and can therefore be regaxded as a veiy 
eharaotexistio type of this period. . 

IknRvm ATSHAHions, B. t. Mojs., PI. XX, Tig. 9. 

The spheroidal dieH ebodsis entirely oT ehambered whorls which are oonaidsr- 
ably wiiir r tliaa high and embrace one another up to the narrow umbilicus. The 
sides and external part seem to be equally inflated and not marked cfC from each 
other. The rate of increase of the whorls ia very slow, and consequently the width 
of the umUlieaB angments Tery doiriy tea 

The shell, which on the last whorl is damaged by weathering, is on the pennlti- 
mate whorl almost smooth and only covered with indistinct transverse strife. As 
HMotioned above flie shell is chambered throughout, and so the shape of the body- 
dumber wluirl nmatoB unknown mtfl further diaooveries an made. 

> Bnn. Sh. QiA.it trnm*. I rfr, Tao. XXU. p. 390. 
•i-'iSi,*'^*™*'' {4«tmMu) Spmkm. C.jW. d. U«Ult.X^ Bl U. Til, UOXVU. 
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Eptdermidae. — A fraotared place on the last whorl petmitt of the obaemtiaiB 
of extraordinarily flue tranaTene " wrinkle "•8tria» on the svfooe of (he penulti- 
mateirhoii 

8iUur«$,—JJp to the umbilical margin there are, on the -whole, fiTe saddles, 
of which the flnt three show the chaiaoterietio didjrmitic division. A strong 
double saddle, divided in the middle by a single deep pointed indentatioQ. takM thft 
place of tlio external saddle. The outer of the two brsncbes— the one nearest 
to the external lobe— shows only a slight brachypbyll serration, whilst the inner 
bntneh above more numenrae mn^iooi. The two foUowiag ndillei am extM- 
ordinarily narrow, and only split into two in the middle of the upper portion by 
ft shorter one-pointed indentation. The two succeeding smaller saddles, directed 
towuds flie umbiliefll matgiii likewise poaaeas areotangdlaroiitliiielnitarenot 
divided aboro. 

Among the Didymitet of the Mediterranean Province Didymitea tphtrroidei 
(fi, T. Mojsisovics, Ceph. d. Hallst Kalke, L 13d., p. 153. Taf . LX, l^ig. 10} may 
from the atruotnieot the satores he ptoeed neeieat to JXdywifas «ifyk mkm . In 

the details, however, sevf^ral difTr rnnnos are observed, especially in the third double 
saddle, which in Lidymitea ipharoidea is distinctly broader and at the came time 
more deeply indented, as may be leaii by a compariaoa cf the flgoiet. 

DnBi«tcT . 

lUbltMM MM ■ 

LorrU/ff and Oeological Poai/ion.— Pound loose in a black limestone in the 
Mazarghan stream, about 7 miles south of Hindubagh, in the Zhob Valley (Bala- 
ohislMO* Niiaher of apecfmena enmiiied, 1. 



e. TBOWSIDM. 

1. Taamu, B. lloja., Cf. Cej^balopoden der Hallatittw Kalkei 

Bd. 11, p. Ibl. 

1, TEonssa KAiArAKicua, E. v. Mojs., PI. XI, Fig. 8. 

This foJsO, somewhat distorted by pressure in the rooks, posseases only a very 
slight remnant of the sheU and in the greater part of the hist whwl shows the body- 
chamber. It might theraCoro lepreaeut a toteaMy oomiiletB •dutt spaofrnMi ia 
wUflik only about ffil»>fifth or one-sixth of the body-chamber Ls wanting. 

The whorls arc of about equal height and width and increase proportionaUy 
•lovly, whereby a tolerably wide umbiUons remains open. Cie external part ia 
tnmeated and provided with a atioDgly developed keel nmk hetw«» Iteel-funows. 
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The rides are somewliAt inflated. The body-chamber is distinguished from tlm 
«hambered part of the shell by the strikingly rapid appearance a rery strong 
derdopiUBfe tnDmnasoolptare. The diamTiered parte of the ahell Aow a 
very close, fine sculpture of the type of ParairopUes as in TropUet Sellai or TropiUt 
SaturmUt which at the beginning of the body-chamber quickly assumes the robust 
dl•ll0lerIlUBtiOlMA■]Mlncnril^;to theu^^ width of the ribs and interooatal 
fnoNnrs. On the duanhered parte of the ahell threeL ■nmethmM pM<»*r' *ho fear 
rihs on the sides correspond to one umbilipal tiiberrlc. On tbn body-chamber the 
ribs divide in pairs, as a rule, outside the umbilical tubercle. On the anterior part 
dl the hodfisiuanber rfngle riba also nm udhjded, tod others only divide towards 
the middle of the sides. On the chambered iball u veil as on the Imdj-eiluaBlier 
the ribs on the sides show a slight curvature, convex anteriorly, which ia so chaiac- 
teriatie of the sub-genus Faratropitea. On the external part the ribs, stroqgly 
•vrcd anteriodj, imoeM oraiddenbly in 11^^ 

Ai/«frt.— The two lateral lobes with the brachyphyll developed saddlee, npi»> 
MlltodintheillurtEatiom,areallthat could be observed. This simple deviOorment 
vt theaatoiOiliiiB it alio oharaoteristio of the sub-genus ParatrofiUet iCl Ceoh. 
AHallst. Kalke,n. Bd.,p.l86). 

Ji!«wfM«WKr.— Cannot be measured on account of the distortion of the specimen. 

Locality and Geologieal pMt*w».-Canuo Stagei of the Trofitee-LimatoM ol 
KnliUHiini KnmlMr ol tpeoinian '"•"^^^ L. 



TBOPitM,n.tind.,otiflutMgolM, B. T. Mojii, PI Kg. 4 



iCaJir^ iir W i lt ill H si r i m M. M. ^wot. ftt CUL, 

til. ilgund spedmen ie spimtly duiBbered up to the anterior broken edg,. 
wb.le a second specimen about a whorl kiger wb. to poeKsa tbo bodwiiamlw. 

rhough these two specmiens have suffered somewhat by distortion and aie drawn 
SJ^ wTw; '".'^erthel^s show a close i^mb^^ Tropitos acutangulu, 
fnTt, T^T,'^^ especially by the greater height of their muth 

and tbeir cons.derably iiarrower umbilicus. The aonlntan fa abo mmAw Ae ^ 

1 itli^SS^/'r ^"'"^^ «° ^''^ J^-t it maybe menZrf 

r!r^ ^ ! thinner and run 

mu h further on the external part towwb the nt6d» than is the 3in ZvUe, 

1^:^! ~ofthe ribsonthedfl. istbe^ r^'iS^ 
Siforcations of the nbs occur resularW ot „™vt 1^1^ , mjiaumm. 
•kab^mmO^ -ito«2Won b '"^^'^^'j^^-^^^ sporadically 
ral rnrt is aecomt^.tiiM bTf , . ^ P"*- The l^eel on the eiter- 

ral part IS accomp..y,ed by two strongly detfdoped bjel-fBHowB. 

Suture$.—AB the lateral saddle r.Mf.T,»„ *u v.. , 
iatoberegarded -drt^r^thnl '•'^^ 

to be coS^a. fi«* ' "^"^ '^^^ " 

J).m«-«H«.~Mot »m«U. o» account of «h« drtortbn ol the dieU. 
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Locality and Geological PaiMoMi— C&rnio Stage; in tbe TVopitM-LimertoiM 
of Kalapaiu. JNiualier of tpedrnmn 8. 

8. Tropites, n. f. ind., PI. XI, Fig. 6. 

This chambered fragment belongs to all appearance to a species from the 
group of Tropite* futiAmihtm, wliioh is diatinguished by the regular oo c oiwnee 
of btfmeations of the ribs on the external port. A first pair of bifurcations of tb« 
ribs WttB place at the very strong umbilical tubercles. Aftej the second bifarca- 
tioo, slieady attained on the external part, a very considerable bending forward of 
iheiiairoiirliniiehsdpMrtof tbeiibs ooonn. XjasMonoira ne seuoelyieoogiib* 
able. 

Suturei. — Not known. 
JMrnttutena^Vnb mearanable. 

Loealiiy and Geologieal PMtf ion.— Oamie Stage; «f tiM TkOpitis-LiiiMstono 
o( IKalapanL Nambsr of speotnuna szainined, 1. 

4. TaopiTBs, ind., of. fmoboUataSi B. ▼. Mojs., PL XL, Fig. 5. 

F!k». 1-S. 

The figured fragment is distorted on tbe outer whorl by compressioD, and the 
■iKHig iaflaH<m of the ozternal part results fran sobematle re-oonstmotioa of 

the compressed external part. This arises espeeiallj from the circumstance tint on 
the anterior broken edge tbe external part sliows a much filij?ht<^r inflation. 

Tbe present more or less damaged and deformed fragments, all castfi, show a 
great fesemblanee la shape and seulptaie to I^tcpUmfiuoMUfn* and point tothb 
species or to one very closely related to it. Tto hcrh are considerably thicker 
than they are high, and reach, still provided with septa, very large dimensions. Their 
attachment seems to take place, as in the typioal TropUet futobtUlofut, outside the 
■MhBiwl tubercles. The bifurcations of the ribs occur at the thick strong nmbiH* 
cal tubercles. Tlie Iceel on the external part is sunk between deep keel -furrows. 

As there are only casta available, nothing can be said ubout the character of the 
shell, espeoially as to theoeeoneneeof longftodiaal lines ; batto jndga Ij flie some- 
what indirtinet impressions on the east, longitudinsl lines, liowefeTt whieh ecossad 
the transverse sculpture seem to have been present. 

iSuturef.— Through the distortion already mentioned the sutures also appear 
somewhat defomed. The striking height of tbe lateral saddle is eapedaily remark- 
able. The (.imilarly abnormal depth of the external lohc, which the illuHtration 
shows, could not be verified. Tbe suture-line agrees in other respects with the 
typical snInrM of tbe bnllate Trofitu, 

DmeMUmt. — ^Not measurable. 

Localihj and Geological Posi7«o«.— Camic Stage; in the gray msty-brown 
Tropitea-Luiicstone of KaUpani. Number of specioiens examined, S-5. 
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6. Tropictb, ind., ol TttOPim momvtuxm, B. Hoja., TL F%. 7. ' 

ia»t. 2Kif «*» dUttAuUaf, K. Mojt, C«pU«l»|)ode. »n UtSMOm Uhi, Bl II, ^ »^ 1W. OT « 

This fra;;ment, chambered throughout, is not Huffifient for an exact determina- 
tion, and on aocottut of its bad preservation it is only figured in the front riew. It 
ia closely ralated to tte group of varietiei of 2Vo|»ttM dteoa«lliltw, but it ia not 
poasible at pieMut to flitablidi the identity of the Indian fossil with the European 
species. It appears as if the present fragment were broken off at the boundwy 
between the ohambereli part and the body-chamber, in which case it might ba coop 
pared with tha loiaUer Boropean vuietiea of TropUa dUeobMatut. 

Sntmret.—T^ot known. 

DimM«t<Mi«.— Not moasureable. 

LocalUg and Qeaiogieal P<mlion.—GwnucSt»gfii of tbe Trafitea-IimeatOB* 

%, %rxaiaK E> r. Ibja. 
1. Btmriib f. ind. 

A oast in brown iron atone, 10 mm. in diameter, comparable by itii shape with 
StifrileB lubniger {Ccph. d. Hallst. Kalke, II Bd. p. 277, Taf. CXXI , Fi?. Si), 
already posseasiag a body-chamber. The sutures are not known. The specimen comes 
from tbe lowMt diffiaion of tiiB Daondla beda (Noa. 1. 9) <rf the BambMog SaetioB. 

1 Svnuiia, t iuU 

A eart in fflitea, 11 mm. in diameter, chambered nearly up to the anlqikf 
broken edge, near which tho body-chamber begins. By its sliape this specimeo^ 
somewhat distorted by oompression, reminds us of Styritea communii (Ceph. d« 
Ballat KallEB, n Bd.. p. S78, Tkf. OXZL, IHga. 9— U ). Tlie antuea, howavar* 
are somewhat flatter than in tho present species and approach those of Slyritet 
termelut {loo. eU., p. 280, laf. CXXl, fig. 25) and Stgritet «eUtgiali» U. On P. ^87' 
1M.0XXI,Vig. 26). 

Like the aboTe*Dentioned %ra«tiie apeaiaalian lafenad to oomes Ukewiw 
bom the lower SaoneUa bedi (Noi. 1, 2) of tbe Bfi»ini»ng Beation. 

- ». EuTOMociiRAs, Hyatt, cf. Cepbalopoden der Hallstatter Kalke, Bd. II, p. 3^78. 
I. EoTOKOoanis, n. f. ind^, cf. Butoxocbbab Pmnii, E. v. Mojs. 

18M AtWMMfrm KtM, S. t. Utj*, C«plukipod>ii dcr HalkUttcr Kalkf, Bd. 11. p asg T«f, CXXI, 
Pigi. 4-e. 

From the grey czinoidai limestone with Trac^eerat tibeticum, of Eimkin 
Pki^r, aehambecadeaB^aoowiAatdiatorteaaadi^^ 
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lies before me. Thi. my be eompered in (he first place with JEulomaeera, fliniL 
i™/ ^ "^'^^ °^ deviatioM in the 



The shape and the nature of thr- sculpture a^^rec in essential points app^tlT 
wiih Eutomoceros Flinii, so that a description of tbem may her« he omitted 

Arfm-ne atend lobe ta oouidenUj shorter than the first lateral lobe. 
T!,o external saddle fb^rnfore lack, the l«ge MCasMiy iadeirtaMoo. on *he d.^ 
turned towards the external lobe, which are so characteristic of Untomoce^, 
JPIwlf. The nnmber of anxOIny lobes is very considerable. But in coaaeqaenoe 
of the changes which the snture-Une hai undergone {|iRNig& matherinB itie not 
possible to determine exactly whether a part of the MfTfaiicM aaj not be ( 
dered as divisions of the saddle. 



A badly pietemd, tmell. cbambered fngnenf irUeb oomei from the Daonella 
beds succeeding thn cnnoidal y^mestone wifikTMif9itaa t&ttlemt,WUBimUu 
FuaTj might also belong to this sjpeoies. 



2. EuTOMOCEiiAS, ind. cf. ErTOMOCKRAS Sandlinge^se, F. v. Hauer. 

1808. AtaMcmw SaudliugtnM (Fr. t. Bntn). E. w. Hqii, Oi{pliaI«f»dcii dn p rfH"**' ir»lfc«, Bd. II« 

i. Mk ozzz, ivn. u-tt I ikfc ozzn, lii*. mi. 

These axe fragments not suitable for illustration and am Teiy •fmflay to tke 
narrow- as well aa to thf hroadly-ribhed varieties of Bulomoeerat Sandlingetise ; 
and it would, uu account o£ their bad preservation, be impossible to give a more 
decided (^nkm aa to tlieir agxeemanf with ev deviation from the Boiopean type. 

Xo0el«y MKi. QeokgietA PMMm<— In llie Trapitea*lIaMetone of KalapuL 



d. SlBIRHIDiB. 
SlVDinn, B. T. lioja. 

laSS. Sihiritet, E. T. Moje., ArktUofae TriMfauUMB. Htaa fcMad. bqhteaii|Mw4sM.MlllbM^ 
TII. ita, Tmn. ZXZHI., fith «, p. C«. 

IMC eSkiritf, Dieaar.MMBtolegU Isdic*, Sot. XV., Hiiadiyw loHillbToLI^U^FBlIb TW 
Oapbtlopod* ol tbc MaMbdkftlk, pp. 87 and 104. 

The species recently made known from the trias formations of the Salt Han^e, 
as well as from the trias of the Him^ya, increase our knowledge of this 
intaieitfaig genoa to a eomidflrable extend ao that it ia neoeaaarj to enter anew kto 

a discussion of it. 

It must Erst be pointed out that owing to the species described by Waagen and 
Diener from the Uinaric deposits, the extent of the " Intermittent Period,** as 
Utiwrto aooapted on the gnmnd cf ttieknoiriadge 701 poaaeaaedt ia aomewliat 
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With the iDeotodewribed from the Olenek beds of Sibcrii aro tmnorarily 



associattd the numerous si-ecies of tl^o Hydaspian Stage inado known by VVaagon 
from the Salt Hango. Tlio two species, SibirUtt PraUada and MMfn 
Pa»dya, dewiibed hy Dlei»« fcom the Himilaya might be assigned to the 
PB^y *^ i «t. substaiie. The Hrst named spcies comc« frDtn tbo chief zone of the 
Himalaya whilst iii'>iritf» Famiyn was foand iu the red limestone of the UalUtatt 
development within the cUtt reyiooa ol the OhitiAon Ohaitt in the Tibetan ProT. 
inee ot Hondes. 

Ihe spoc-iesot Sibiritea of Ibo Salt-Rani^o thousjh stnndin;^ nenrest to tho Arctic 
specios. Sibirites Ekhaaltli, differ in manj respects from the latU-r, so that tljey 
may bo regarded M a ehnaoteiiitio group by reeeon of a tendenoy tovaida decided 
variation. To this group the sub-generic designation AiuuMettn ml^t ha applied. 

The sp<>cies of A'nwbirUes is distincuisluHl by narrow, rather rapidly increas- 
ing whorls, which possess a narrow, rounded or Hutteued external part. The 
ojoamentatlon doMs eompletely on the extemat part either deaoribing a prajeatiog 
external lapp-t {Ciirdcotttiti, "Waagen) nr traversing in a straight line the external 
part {Rectccostiti, Waagen). Marginal tubercle* are only faintly indicated in a 
few forms, but they are oompietely wanting iu the greater numlMr. The marginal 
tnlMNlM never form laiMd edgea, which make the middle n^om. of the cxtaroal 
part appi'ar ns a deepened fnrrow, as is the c;ise -with Sibirites EichtrdUU. In tlm 
lateral sculpture, the oontrast between strougly doveiupod ohief lihs and weaker 
aeeondary libs oooorring in the intertpaoei ot the ohiaf rihe, whioh moetfy 'VS'"^ 
as intercalated and more rarely as bifurcated ribs, is more or leea atfilcing. The 
tenJ(j!icy is thus shown to shift the place of ilivi-ion of the rilis fnim the margin 
towards the umbilious. Where marginal tubercles are present they are only on the 
duetiiha. The lateral rihe ahow a tendency to carve ngmoidaUy, hat in a &w 
forma tho curvat ure is only filially indicated. The contrast betneen the primary 
and eecimdary ribs continues from the sides to the external part, in some siieriesit 
being more sharply marked on the exteruul part than on the sides. In a few species 
tlie bculpture disappears entirely on the body«diamber. 

The two species described l.y Dienor from the Anisiaa (Balatonian) depoaits of 
the Bimdlaya are closely allied to Sibirites pretiotu$ and reprcsont widely um- 
Ulicated,thnrtyiaQreaahigfDrffla with low apertures, whioh aUo by reason of the 
the nature of the scnlptore, are clearly distingvkhed fmm. the foma designated as 
Ana»ibirU€$ and may b,. considered, in all probability, as descendants of the 
FreOoMM stock. In SilariUi I'rahiada {he. cU.. p. 37, Taf. VII., Hg. 5), however, 
we abeady ind a oeaiidflnbh! approaoh to the types of the Laoio Halktatt Lime- 
stone which wo shall diatingaish by the group-name MetaHbMU$. To JMaatti* 
rite,,pi^»een»SibirUe,FrMadahii,^ pirticubrly close resemblance. In the 
pUoe Of the lateral spines there are ia ^.6,r^<« Fruhl<Ml0 strongly developed 
cre.cent.c tubcrc^ at whioh. ». the btenl epine. of MHoMirii, ,pt$umB^ 
the bifurcation of the rib. takes plaee. Ia strikiu^f eont'rast with MetasibhUe* 
,r"e»ce»» the hauxaxicdnUol SibiritetFn^hlada extend ia an obUqoe direotioa 
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from tbe croscentio tabensle^ to the extcrual i>art, oa witioh tliey Uescribe an 
•rah tbeooDTflizttyof whidiis dinoted fonnsida. TlieiibB on tbe »zton>s1 part 

are no longer in contrast to tliow of the older Sibirifeg of the Olenek beds closed 
toother in a pointed angle, alteinating from both sides of the shell in the 
middle of the axteraal put* bat thej form miBtermpted coDtintKnu arebee win 

With reference to tbe second species, W5., S. Fandya {loc. cit . ji. 101, Tnf. 
XXIX, Fig. S) described by Diener we must make a nsKervation, as the length of 
thebody-ohamber is not known. In spite of the bet Oat fUa siMaiM agian vnjr 
olos<"ly in shape and sculpture vnih Mefitsibirites, it does not seem errtairi whether 
ure have sot to recognise in S. J^andya a form branching oil from DanubUeit which 
•hoold find ita oomefc vgitmaa^ position near ButhSU: Bnt shonld it be oonriderad 
justiHable to refer 8*Fandpaio Sihirites, the position of the bifurontion of tbe 
ribs ulosc to the edge would be a feature reminding us of Sibiritei pretionu. 
In tbe true MetatibirUe$, on the other hand, the bifurcations of tbe ribs occur a* 
a nile at tttelatefklapines or, where these are already obliterated in tbe middle of 
the sides, even lower. The bifurcation of tlie rihs quite at the mnri;in, howerer, 
IB a feature which characterises the forms occurring ia the Lacic deposits of the 
Himalaya* forms provided with large navglBal tfines md deseribed in the fcUowbif 
pages, for which I shall introduce the sub-ger.erie dc^iignation of Thefiditei. 

The spe.t i< s nf Thetidilet arc slowly increasing widely umbilicated shells, with 
low whorls ol rectangular section. The inner irboila show an ornamentation which 
is diatingQiahed iirom thai of the inner whorls of tbe European species of jHela- 
tibirites only by the marginal position of the spines, whilst in the sjioeies of 
Mtt'isibiritM provided with an inflated external part the spines are lateral from 
their position. Later, when the rideabsve heoome mora individuaUsed in their dere- 
lonment, there occur partly connected-ribs which close together io p.iirs at the 
marginal spines (Th. Uuxieiii), parUy acoeuoiy ribs running divergently {Th. 
Guidomt). The external part is covered with fine libs, deaeribiog a very slight 
oonrazity diraoted anteriody and being aUgbtly intwrapted in ti e mi.hlle line. 

The ribs, partly paired, form the couneetion betn cen every two opposite marginal 
spines, but th<!y partly also ooour in tho intervals between every two of the suc- 
ceeding margin:*! spines. 

TtosatUWa Of thia peculiar type, reminding us by its sculpture o! Ca-hcer.» 

9a«matamtTom theWn^, ^rv distinguLshed from those of the older StbirUet by 

the great depth of the two poiut^d external lobe. The fiitt l«t«l lota eoiacidei 

with the marginal spines, whUe the one-pointed seoond latenl lobe is witbin or on 

thenmhiliMlmavgin. There are r... nuxiH iry lobes. , 

Tho sub-genus 3JetasihirU,> occmring in the Lacic formations of the Alp. 

comprises throughout (as is to be seen in the ina.tm««uin theaeco^l Tdiun. 

TrwIllrfirftL.balimoda) MmJI sheUs of concentrated growth and seulp«nie^ 
of themilit«ttCepbah^a) ^^^^^ ^^^^^^^^^^ 

the latter traversing the exttfrnal part in a strai^ui, u o j^fc,, „-.unwi 

or lateml spioe. al«ja present in the young pass in «.ma .pec« Into nmbflioal 
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tobercles in adults, while in other species th^ disappear entirely. As ia the sub- 
geaos AnatibirU&» nngle ribs are often mora oonspiouous on the external jart 
(iMiiloitoine-iibs). 

The ?f nuR Sibiritei Is <a the cnnriitwrntfe— abofietetibirUi flma diTidedinto the 

following sub-geoera: — 

1. SSirUn, atr. (Jakotio-ADtilo). 
C. Jna*iHritei (Hydaepic). 

8. Mttadiiritet (Lado in ths Maditemnn Pramoe). 
4. TUtiiUt* (Laoio, in the bfiu Vtaviaas). 

HMMjUrjew and Tht^dOwt firom oar psewat knowledge of tbem, appear to 

us as Ticarious grncra, Metasibiritc! has not been proTed to be present in the 
trias of the Himalaya and the reported ooourrence of Metasibirifes 8pine$cfn»m tLe 
JZilorAn^dBof theMVtion Bt Kimkin Paiar resU upon an error. The specimen 
lAkli was taken fof JMastUrjfei {AenOMHUaerm of Gzieebaehj it ao badly 
pmmd (hat ereii a geiMik dfltenabtttion «a^^ 



1. Thetidites Hdxi^i, B. y. Mcga^ PI. XL, Eig. IS ; PL XH, Bgt. 

The slowly increasirg whorls emLraco one another only on the broad, d%hti7 
inflated external part. They are considerably wider than they are high and in the 
joongpoMeH aideiwblohohliquoly slope towards the widely open umbilious, but 
aw flatteaed in the adults, aothat thananaariy reetangnlM aaaHm i ^it^ . u 
Qouaqaence of this diffeNoae the nmUlicoa appMQ daeper in fbe but 
smoh ilatter in the adult. j —a wu* 

'n»body^h«co«iiiiiaeafl»a*i^ 

krge f uU.g«,wn speeiittai i«]«Mentad in Wg. 1. in whioh the «itnm. eh«dy 
Bet» are shown. * ""^^ 

■ On the inner ^c»l. the BKM* striking element of the sculpture consists in the 
high margxna sp.nes which arepheadatth. edge hetween the side«. sloping Z 
liqnely towarcU the nmbilid suture, and the broad slightly inflated a^S Jrt^ 

and it is only hy yory c-los. n^.^r.^ti^^J^^ 1"^^ ^"^^^^ 

later atrongly developed external rit *^ « indication, of tha 

The marginal spines, of which fromii tn i<» i. 
in their lower portion at a Uttle hciifht abow (Lui '''' '^"^'^ 

and this ia to be j udged by the facTfhat h^eTTff at^l^ J"^-" °' '"^ ' 
•d by an irregularly fractured cicatric^ h-Tr 
i«hrioatodth.m«««y. Ti.^e^itnu ' ''"^^'^""'^•^ 

iosMunoe evidenUy corresponds with the olomna 



Digitized by C^ooole 



XBOfUOIDSA. 58 

^hieh separated the spine from the lumen of the talw. Whether thU was meNly 
a partition (in which case the spine must be rappoHd to bavsbeen hoUow), or 
whdilw flw tHmIo tpiBo wBo •olid ap to thai wihaa^ oonU not ta 

Tho periofl at uhinh the sides, after the dowiopment of anmided vaUHMl 
margin from the obliquely sloping position, become converted into well individualised 
ones retohiog to the mal^tiod margin, plays an important rOle in the derelop- 
ment of the indhidual. But this period ooenn at very different disMuioiii of the 
shell as the oomparison of tlio two form ^ tenches. They arc represented in Mgfc 
8 and 4, and form a great contrast in their development. Ibe formerly dmple 
latanl rihe Ufmoito for the gneter nnmher end fom eonneoted^lw which dme 
together in p iira at the marginal spines. Moroover the sculpture on the external 
part becomes more distinct and prominent The ribs trarersiiiK the external part 
with only a alight eamtnie diieoted anteriorly and showing a faint median longi- 
tudmal indentatiaa aoBM speoimens, occur partly hetmea every two in*» ginri 
spines opposite one another on the two halves of the shell and partly in the inter- 
spaces between eyery two succeeding marginal spines. Ihese ribs appear in both 
eaaee m oonoedHd zibe bifnieating at the margin, or dee eUwing again. A modiil' 
cation of this dovclopnient occurs if three ribs join the corresponding marginal spines 
of the two halves of the ahelL In this case and in others also the rib on the 
eattema] part oooarring between two saceeeding marginal spines is not bifurcated 
bat nmple. Isohited undivided ribs, not oonnaoled wiHi any marginal spine, ooour 
also on the sides, o'pceially towards the aperture. 

Irregularly undulating longitudinal lines occur alao in some specimens at the 
external part of the hody-chamher. 

The transformation in the scalptnre and the shape of the shell takw plaoein 
most of the specimens on the septate penultimate whorl. Only in a few forms 
whieh are perhaps to be regarded as not yet full-grown this critical period coincides 
with the beginning of the body-ohamber (Of. Fig. 8^ FL XII). 

ures. — Correapondintf with the conditions of involution do auxiliary lobes 
present outside the umbilical suture, and on the whole live lobes may be counted 
oatiUetIiiBeatnrekefe.,thetwohianlbbesof tte left and right haU of Oie ahdl, 
and the external lobe. The latter is divided into two one-pointed halves by a short 
median projection. The succeeding first hiteral lobe is almost halved by the external 
edge. In some speoimens the larger half of it is aLready on the sides. The point 
fhia lobe whioh do«a not teaeh aa deep aa the external lobe odaaidfle almoet 
always with the largo marginal spines and is therefore with diffieulty to be 
observed in detaiL As a rule there seem to he two indentations from which a three* 
pohited arrangement resolta. The second hiecal lobe Ilea on the nmbUkal marghi, 
sometimes also inside of it It i* onfy one-pojiitad and eouidanbly abaUoiver 
than the first lateral lobe. 

The one-pointed internal lobe forms a long narrow point. The saddles are 
rounded abofe and with nntaokea edge*i The extomal and lateral nddtee show 
in their lower part faint ^ wUoh aeou to be a contlxxnation of the 

indentationa of the lobea^ 
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The variety in which the sides become individualisMl at a Ute lt&g« «f 
g9>wtb (Kg. 3, PL XL), is rexaarkable for its strikingly low uaddles. 

■ ■ • • • • >• 
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XmoGU^ Mi OMofiea^ P<wi/M>n.— Javarian WufBS <tf the HaloriloH 
Tim^itniMi oi tbe Pa mH '^c Saetion. KomlMr of tfemmm e i « in ined» XL 

i. lUTXOITXB OOXDOKU, £. Y. Hojs., PI. XI. Fig. 11. 

This species is not only distinE^iished from tho closely related ThelvUtet 
Sturiifi by the &aer developmeat oi the Bcalpture, but also by other esseotial 
diSnmcet. 

The internal cast, bo far as it is visible in the umbilical opening, agmi niOk 
the internal casts of Thetidifcs Uuxleyi, and like this species possesses simple, 
stnight'runniDg, lateral ribs and strong uuirginal spines. The sides aiM, as in 
the imier vkorit of fhe speoin just named, slope obliquely tovanb the nmbiUeal 
suture. But when compared with Theiidite$ Huxleyi there it here already a 
di^inotion to be noticed in so far as the marginal spines are wpakcT, finer and 
therefore also more numerous. A rounded umbilical margia which bouuds the 
now individinliBed flattened aideetowuds the nmhOieaa is eady fanned. 

But in ODotnnt to ThMidUn Hmtleyi there aro no connected ribs on the 
indiTidnaliaed side*. On the coutmy, peculiar intercalations of ribs are shown 
trhieli at first sight produce the impnerion of bifureatione. There appears, namely, 
dose to the preceding radialiy-ranuing chief rib, an noocusoTjr one, bnt already 
compli trly sr-pnmt<-d at ibe umbilical suture. Outside tluj utiihilical mai-gin, afUT a 
slight backward curvature, it turns, diverges strongly iu an oblique direction 
tawafds tlw aateiior and bean on the oater edge a narginal spine like those «i the 
chief ribs. 

The diverging ribs just described only occur alternately at iirognlar dlstanoss. 
There an about two simple ribs in the interspaces. 

On the hist whorl, forming the bodyohamber. the dheiging pain of lihe gia^ 

duaUy disappear. The numerous fiui- ribs, separated by bnnd intercostal furrows, 
are of varyiug strength and sligbtly concave towards the anterior. The ,nar,'in»l 
spioee become feebler in the stronger ribs, disappearing entirely m the weaker ones, 
atho nntenor part of the last whorl the eeolptniB beoomes irregularly Added and 
true divisions of tue nbs also ocour. 

'"^iS w P«t is of the same kind as that described in 

gmal spines no external divisions of the ribs take plaoe 

— leasures with the sutures of TheiiOitet Mmlefi. Slight 
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indentatioas are Tidble in the lower part of the vails of the external saddle and 
of the latent one. 

Diuneicr . . 

ThirkDeim .. . „ 
Widtb of th* ambilictis 

Loeality and Oeohgical Po«»<«on.— J uravian Stage; of the Haloritea-Liine- 
itoue of tbe Bnmhanag Beetion. Nomber of medaem nuined, l. 



B. CERATITOIDEA. 

1. DINABTEBA. 

1. CraAsms^ de Haan. 

Ceratifm is only repre«entc<l by tlio suligencia HeliclUei and mAUet, but 
it must be mentioned that the determination of the goo us IhUbiItt ii for the 
presettt atiU doabtfoL 

a, 'Bxaatan, B. t. Mojen ef> Oephabpodn dor Wftn^j***— Kalluv Bd. IL, p. 4X8. 

Hmonna amxakta, E. t. Mojt., n. ZII, Fig. h, 
Thewid^ umbQlcated sheU consists of rather qmaldy inonMiog whorb 

which aro somewhat wider than high and embrace one another on the roimded 
external part. The sides are moderately inilated. In tbe transrerse se<:tion of the 
whorh theve fa a gntX leMmblanoe to MtUHUet, nov. t iiid, (CepfaalopodoD 
der Hallstatter Kalke. Bd. II., p. 420, Taf. CXXXIX, Fig. 2) firom the Laeio 
Limestone of Leisliog near Goiscm, whilst the sculpture shows a close agreement 
with EeUotUet Beneetei {toe. eit., p. 410, Taf. CXXXIX, fig. 1) coming from 
the aame horizon. 

On the chambered whorls generally two of the sh'?;htly curved strong ribs, whose 
oonoavity ia tamed anteriorly, run in pain together and form strong umbilical 
taberalea; Tbe interooetal f lunom aeem to be tolernU j wide on tbe eaat. On the 
external port of tho last whorl, throe-fourths f n lii -h belong to tbe body-chamber, 
the ribs are close together, slightly carved towards the anterior part Indistinct 
marginal aod externally situated tubeioleai which disappear entirely on the body- 
cbambev, are to be obaerved on tbe Btin ebambend fotMka pert of the last whorl 
in a iTauiietrieal anugpoMiit. There aMindiiiationa of two rows of maighialtaber- 



34 iitm. 



66 HI&ElLATAN FOSSILS. 

oles, while, on the external part, outside its median line, towaida the lef ti a taw o{ 
kniAJike awenfaigB ii notioMtiib. 

Uarginal and external tubercles have likewise been observed is ihe ]fadi> 
terranean spcoies TJelictitet geniculatui. As the ribbinsr of the two halves of the 
shell is not oompletely symmetrical the closing together of two hhs of the one half 
ot the ahflll with onlf one rih of the other half takea plaoe on the external part. 

The ribs are wide apart on the body-chamber. The knot-like swellings on the 
umbilical margin persist nearly up to the month, where they disappear, hut tbe 
paired divisions hare ceased, and in their place, as the bifurcations advance on ths 
ndes, obaonie UforoatioM of (he liba ooenr, -wfaieh amiiiie the eharaeter of fa|. 
tercalntions of secondary ribs. 

Behind the margin of the mouth the considerably weakened fold -like ribs 
hecome orowdfld. Indications of hkai spiral stris are visible on the cast of the 
body<cbamher. 

iS'u/MrCT.—Bxtemallobe deep, only a little shorter than the first lateral lobe, 
divided by a median projection rounded above and with an unbroken ma rg i' m \^ 
two heb«b nblehed Into three points hy two imsU iodentatiooa. 

The first lateral lobe deep^ cODsidemhlr widening towards tbe upper pir^ two* 
pointed at the base by a median indentation, whilst a shorter point on dflieriids 
foearlifiMdf into the walls of tbe neighbouring saddles. 

fleoml lateral kbe ooBiidembly ahovtsr than the flitfe, divided at the haie hito 
two points, coincidinf? by its position with tho umbilical tubercle. 

Baddies with an unbroken margin, rounded above. External sar'Jle nearly 

■■^i]?''*. '^'Shtly flattened above. The second lateral 

saddle smka downwards on tbe tiinbilicai mU. 



H(i^«ril«lM«lNil ... • . . . warn. 

TUokMta „ .. „ . . 

widiii«(th«um],iiu»t ..!!!'*•* 

^J^J^l^^^^'^'^C'T'^ Halaritee-Iime. 
•tone of the Bambenag SeotioD. Numher of qpeeinaDs exammed, i. 

b.TH«B««,B.T.lH,..Of. OBphalopodenderHalI.titt.rKWto,W^ 
(P) HHflAOSl. B. T. IfoK PL XIV. Fig. 10. 

gdsbed by thi early beg^L! o he^r ^""^^^ ^ i^^' 

curvature. In tbe geiu. Lh k^^^ the ribs, and their slight 

marginal tubercles onunuT* t^'rtlL «^ ' '^^'^ 

European repMsentatives of this TenT^f w * But among the 

tubonde. ae'wdl a. lunul„ aL 'Zk' r^?'^'^ in which ma.giB.1 

^ntmg.as,foriiiatanoei TMOHet SonUU tad 
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Thitbifes. nov. f. ind. (Cepbal. d. Hallst. K.. II Bd., p. m, Taf. CXLII,E5g.2i). 
Prom Europe aiso Thitbitet is known, ia which, as in the present specie^ no Wnt- 
oatioDB of any kind, or iaiemlationa of rib^ioooiir, n, fat iiwfamoe, SnUMtm 
Bamhnferi (Cephal. d. Hallst. K., II Bd., p. 440, Taf. CXLII., Fig. 26). The habit 
of the present Asiatic lorm reminds at of the latter spedM, as wdl as of TU»bUe» 
JmaMii and ThMttat Somi, to that with thenaerration demanded by the circum- 
stances of ihc ca^e we place it in ThiabUet, without of course mtandiiiK to eielode 
the pcesibilitj that we ma; perhaps have to deal here with a now genus. 

The small aliell IB flomewbat elongated, but we cannot decide whether this is 
dueto aiiiLoliaiiio ril l mtortion of the roolc% or it it adianeterorigiiiaUy belonging to 
the species. The whorls are considerably higher than they are wide. They increase 
rapidly in height and embrace one another to the extent of about one, half. The 
width of the nmliffleaB amoantB to Mnoevhat Icn tlian half the height of the whorl 
at the mouth of tlin last whorl. The inflated sides converge gradually towards the 
pointed external part, to which the high external keel seems to be applied. Ibe 
keel la well indiTfduah'gad and not distinctly defined at its base. 

The lateral sculpture consists of stroog sioklMhaped liba whioh ran out on 
the external part thin and thread-like to the next succeeding rib, touching this 
latter, so that a eontinuoua spiral line is formed in which the ribs meet. At the 
begfaming (rf the kat whori the liba an erowded. Later thejr ar^ however, wider 
apart, so that at the end of tlie last whorl wide intercostal areas occur. The ribs 
ramain, as a role, undivided. Only quite eicoeptionaUy hifaroationa of the ribo 
oeenr near the ambi&al margku 
AilMrtft.— Not known* 
JHmentitm. — 

Ui* mm. 

Height of tto bat 

TUekMH ••«•'»•».■ Ah 

tratkafOtsmUkM n „ 

Locality and Qeological Potition. — Gaxnic Stage ; in blaek limestone, on the 
left ude of Teia Gadh, North of Kulapitni . Number of qfedmana « » 'n i Bi!fd|. 1. 



2. Anr AsnsB, £. r. Moja., Ot Cephabpoden der fiaUstatter Kaike, Bd. II. p, 4S0. 

Of thi< eight Ittb-genera, which I have ehcwhere Mfniff*^, I OOtlld onljr w itab- 
lish five in the Indian trias. They are as follow.: — 

a. Arpaditttt*-^' 
« CtioaUn. 
e. Diomtn. 



Tiie genus Arpaditea is in the wider sense a polyphyletio one which can he 
tteoed haok to differani Oeratitu atooka. Aa aoon aa the appmpikto Onvlftot 
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ilOflk OKI be establbhed for o;u h single i^'pnus tlie genus Arpadites will be given 
up, and the geneia into wliicb it is divided will then be arranged according to their 
respective places in the systeDb 

a. ABPADITB8.s.atr. 

1. AuFADiTES Strachxtx, B. t. llojs. 

im. AmmenaufltrUm (Wntf«i) jBT.Wtw, PJal Ul nyrf inil,p.ei,PlM^.«(W»*Ils»l, 

a» and not PI. fi, Fig. ].: 

A plaster model of S:ilter'b original specimen preserved in the Britiab Museum 
in London has been kiudly placed at my disposal by Dr. Henry Woodward, and 
«oablea me tt> give liaie an mnitatioD in ito natnml aJee of this Teiy simple dwU. 



ArfodUa Slntitfu 
nM*|)aiUrMMrflUoiriKiiMdip(diiMa(rontli»NitiP»«. Hanratiuh 

The whwls, embracing one another to the extent of about one half of their 
depOi, ve higher than fh^iie wide and posieM slightly i&0tled (idea. Tkecstsmal 

foiwwatthe bepinnin^ of the last wborl is deeply gunk info the loaoded smooth 
esteRul part But graduaUy the edges of the furrow, greatly increasing in width, 
rise intostNnghioad keslB. Thenoie marked individualisation of the extsmal 
pazttimnightbepnsenoeof blunted mafginal edges which sepamtB the sidsa fiom 

the external part talces place simultaneously with the development of the keels. 

The lateral aoulpturo is confined to slight indications of transveiae folds which 
semtoacisetiaaaghihe sooopiag oat of shallow depnssiooB raond the vmhilieas, 
a circumstnnco thereby are reminded of the process of construction of the ribs 
in the group Arpaditei nvmi (cf. Ceph. d. Hallst. Kalke, Ed. TI, Taf. CLIV, Fi-s. 2. 
6; Tsf. OLV., Rg. 1 ; Ceph. d. medit Triasprovina, Taf. XXV, Fig. 6). Indications 
of smaller, slightly curTed.tiaiisTSMefoldsarew>lioeaWe on the anterior half of tiie 
last whorl. The sli.ll i^o^sn.ses an obliquelv elliptical outline. 

^^gi.<«ri8«.-AooordiDg to the figure of the suture- lino given by Suitor there are 
saddles wlHiimhRiheii marghi, nmnded above, and rather flat lateral lobes with 
many indentations. Salter figures the external lohe only two pointed, indiflsttog 
only one divergent point of the lobe On eWw sMe of the very to^tarilydefe. 
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loped medlu injwtion. A flat hcBpiwd'OiitiiiiiliMy loto with m lw otott margin 
mppoua oiitrids tlie nmWBwJ edge. * 

■Pinmirwi.— ' 

OtaMtar Itaih 

HiiaM«rfhtlMl wM U-S , 

WMihfllfbMibiliMN .* J ! ! '. I * I i <« • 



S. A m api tw ■pg n rmiM, B. t. M<;i».» PI, XIV, Blg> g. 

Thii speoies tep w u a nto a dvoonqiBcaieA Igrpe, not knoim to tte ptemt 

in the Mediterranean trias region, which is rii.^tinirujshpd from the most closylj" 
related group of forms of Arpaditet eimn»i» ^Ceph. d. nuidit. TnaaproTinz, p. 56 f.) 
by the lade of onibilioal bibaralea. 

Tbe whoita^ rather rapidly increasing in heigbl^ eOlbrace one another to tha 
extent of rather more than half their heiijht. They are higher than they are wide. 
Tbe sides are moderately inilated. The external part bears two high sharply dafined 
keelB wbloh cnolMe flw deep-aoak middle fnnow. 

The sculpture consists of narrow ribs succeeding one another at wide intervals. 
They are ateongly raised as long as they radiate in a straight line, but tb^ are 
much moM feebly developed farther outside wbere iSauf diettnotlr bend towaide 
tbe aii ^'^' ' part. In the wide interspaces between these strong ribs of which 
fifteen are present in the circumference of tbe last whorl, more feebly indicated 
secondary ribs oocar, which are mostly to be regarded as intercalated ribs and only 
«KoeptfamaIl7 bihuoated enee. But flie etaengtb of the ribbing is enbjeet to 
some yariations, aeineome specimens the intercnhitod sewmdiry ribs almost reach 
the strength of the piimary ribs, so that the shell then appears in this variety much 
more doeely ribbed. At m dianetor «f SO mm. a speeimBa of tUe Tiiietr been 20 
fibe in the oiroamfarBBee of tbe laet wbori. 

Suturet. The sutures have a hrachyphyll development in contrast to those 

of tho group of Arpadite$ MneMU in the oeratiiio stage of devetopment and may 
be compared with the •atom of Arpadtt0$ Laio» (Oeph. d Hallit. Kalkeb II. Bd. 
Taf. OLHI., Bge. 6—7) from the Julian deposits, bnt tbe seoood lateral lobe is con- 
siderably deeper in Arpaditet rimkiwnniii than in the Bpeciee named ahOTOi The 
fiat auxiliary lobe is on the umbilical margin. 

J)imeiuion».— 

DwmeUr 'SL"" 

Htigbt of tb» l»«t wbori 1W» « 

•nihkMM „ ., I. eo " 

IVMttiffhaiiiMtaM 6V „ 

Locality and Geological Fo»ition.—Gun\c Staf^e; lathe OUDOidal Umestone of 
i^mVin faiar. Number of speoimene examined, 7. ^ 
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3. AaPADiTES LI&SARENSI8, E. V. Mojs., PI. XIV, Fig. 7. 

The figured specimen wliich is disfitif^uished by an obliquely elliptical oviform 
outline* reproseuts a type which miglit find its natural alliance in the Medit«r- 
VB&ean groap of ArpidiUt Arpadk. The djght depth of the astteul fomnr, 
accompanied by constantly oocTinring nurg^nal tshtti, girci hoiravw • onrtain ki^ 
lated position to the pretent spedea. 

The vhorls embrace one another only on the slightly inflated, rather flattened 
eztetnal part ; thej menaaw Tary ilowly, io that in the vidaly apened mibilionatlw 
whciln h(>i »ht of the aUea of tha inner whorls ia riaihle. Tha whoria are tfana h%her 
than wide. 

The teMj developed external txuraw !s sank in a hroad keal*Iike hmgita- 

dinal elevation of the external part, simiinr to that of SteinniannifeB tUtHiif»rmii 
(Ceph. d, TTallst. Kalkc, II. 1?J., p. -ISJ.. Taf. CXLII, Fisrs. 7, 8). 

J'he transrerse sculpture is only feebly indicated on tbo inner whorl* by flat 
indialinet folds. On tiie penoltimate vhorl tha present fragment thom Mat 
slightly curved ribs which are separated by wide intacooatal apaoas bearing small 
ombilical tubercles on tbe umbilical margin. In some cases two nei-jlibourin? 
libs fnioate at these tahwdes, that ia, weaker secondary ribs separate themselves 
from the stronger primary ribs. At tha edge of the periphery all the ilha hear 
spinM, from wliicb the considerably weakened ribs on the external part bend 
obliquely forward, describing a short lappet In traTereing the keeU wbiob enokne 
the eztemal farrow, tha ribs form ohsoore tnhendas. 

On the outer whorl which in this fragment hdonga to Hm iodyohanoben 
small bif uroaUona of the ribs an shown. Tha liba m oonaidambly mom dosaly 
set in tha anterior part 

Arfiif«».— Hot known in detail. 

JXaiMeiOM.— 

lUigbl of tin- lit-t whorl ..**"'"*' * 
Thickn*M ^'''''^a*,. 

Width of thu umbilicus alx>ut . ." * .' J ' ' * * * 

h. BITTMARITES. 
ABBABni. (BnooniTHs) H.nbki. E. v. Mojs.. PI. XIV. Rg. B. 

renl!^Tru!^elT^,^,^^']^ -^-rd sin^ilarity to Ana,. 

be in doubt wh.fher tn refer it tr.^ V ' Taf. CLU.. Fig. 1}, 

group of ..r,,.... ri„.,;t^lus dX"? « ^ 
which the pseeaat .peeia. i^TLff Tlll"^ ^^"^ ArpadUe, to 
F««s aeena closely related. The reasons that indnaa na 
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to give the preferenoe to «lie latter tUmihB ih» flattened oharaoter of 

the transverse ribs, wliich arc only separated from one another by narrow sbaipl*^ 
cut intercostal furrows; (2) the agreement in character of the umbilical margin 
with the KToapoF ArpadUe$ rimoU io contrast to the gently sloping umbiUeal 
nror., of Ana^irenites Aristoieliti and (3) the absence of the langitndinal Kne ooouT. 
ring in the last-named species in the middle of the sides. Arpadites Simlei is in ita 
anfiw haMt allied to Arpgditn Ferdinandi (Ccph. d. Hallat. Kalke, II. Bd 
p. 459. T.f CLIIL. Pigs. 16.17), but laa a mneh higher mouth and is mow narrowly 
umbilicak'd. The external part is flatter, ^vllich is chiefly caused by the ' uimcr 
height of the smooth external keels. The sides are covered wtth much more 
Dumennu. distinoUy ■igiiioidaUy.«nmd riba whioh faim bundles at the tubercles 
on the uHibilieal margin. Through further bifurcations of the ribs oeooiringat 
less than half the height of the sides the number of ribs united to a bundle amouuts 
to from 4 to 0. At Uta edge bordering the smooth external area from which the keels 
rise, the ribs become pointed. Tho oooonenoe of umhUieal tnbeides \» repeated in 
the only species known up to the present time from the .Tuvavian formation, tiz.y 
ArpatUtea Lilli (Ceph. d. HalUt. Kalke, II. Bd., p. 462, Taf. CLIII., Fig. 10.) 

The gfeat morphologioal agieement with Amuhei^ AHttotelU above 
cmphiiMzed might lead one to think as to whether this spedea nigbt not find a mofB 
suitable systematic position in ArpadUet. But while the occurrence, as already men- 
tioned, of the longitudinal line in the middle of the side is a feature whioh is foreign 
to ArpadUeg, it may on the other hand ho freqwntly ohaerved bi Auatlrmiiie$. 
And also whUetUe ]>eculiar division of the external saddle in Jnanrenitea Aristolclit 
is absent in Arpadites, its presence has already been proved in SireaUe$, wliioh ia 
cUNely sdated to Amulrmtilet. Thui w« ara led to tEaoa haok the naemhlaiioe 
between Anasirenitea JmtM0U$ and JrpaiUtt MkuM to oonvorgent derelopment 
of different stocks. ' 

AMHfM.— Unflottanately it was not possible to obtain a connected sulure-lioe. 
The type of the sotnrea atanda on tiie border line hetween hraohyphyll and doU- 
chophyll development. The saddles, which shown pyramidal ouflim are of OOB* 
siderable height. The first lateral lobe is divided into three points. 
JXmen»iOH$. — 

Diameter .••.•■>•• att Mb 

H»ight of tbe liut wbotl m» 

DiieliDeBa » ,. „ .>•..• an 

Width of X\k uiubilica 3-S ,. 

iMality and Geological JPoaition. — Juvuvian Stage ; of the Ualuritcs -Limestone 
of the Bamhmiag Beotlao. Knmhev of qMefoMu enmined, 1. 



c cuoimm 

1. OUDHITBB WOODW ABDI, B. T. MojiUt FL ZIII. PSg». 4, 6. 

I regard aa the type of thoipeoies the narrower speeimen illustrated in Pig. i, 
whilst distinguishing the broader one, Fig. 5, as varietaa eraua. In both cases the 
whotk are higher than wide and embrace ono another onty on thtesternal part* 
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The varMns craun, however, increases a Uttle more rapidly and appears therefore 
eomewbat more narrowly umbiUcated ttan tlie typlod fafm. 

The 8Mm ai« i«th« flat •nd liotd«red by a distinctly marked umbilical margju. 
The umbUical wall de8cend<> steeply to the umbilical suture. The external part is 
inflated The external furrow is not excavated in the shell, but only formed by (]» 
two rows of external tubercles greatiy lengthonad at ttw Iriw apinUj. Hm rndp. 
ton eoidMi of etites lilit <laninflat«d iiilb five lOTi of 

loOgitlMUlMl strlation. 

The nanow riba, running in a tolerably straight direction up to the marginal 
tubendea and then ofcliquoly turning towards tbe anterior, axe Mpafated by wMe 
interaactal spaces. Bifurcations of the ribs occur on f hc^ umbilical tubflcdflS U mtt 
aa on the marginal onea. Some ribs, however, run also undivided. 

Between the marginal and the umbilical tubecoles there ooam rftnated neanit 
tofte naxgbial onea aaotlMr low of latanl taberalea, wluob is more strongly 
developed on the inner whorls and becomes considerably weakened on the last, still 
chambered whorl. A further row of tubercles is placed on the external part in tbe 
middle^ between the marginal and external tabenlea. Tlieae outer WKwa of tober- 
olao are ftnmgly defdoiied and take almost the obazaoter of elongated external 
spines. In the variety rrasm some tubercles become, however, flattened in the 
anterior part of the last whorl and have almost the appearance of the elongated 
eztemal tabenlea oc eui ring' on the body-chamber of Offonita* efiefrvat. 

Stt<«rtf».— The second lateral lobe coincides with the umbilical tubercles. The 
external lobe is lower than the first lateral lobe and divided into three-pointed halves 
by a very low broad median projection. Eirst lateral lobe narrow and deep, 
divided into tliTCe polntaat the base ; second latend lobe oonaidenbly diorter, tbiee- 
pointed at the base like the first. In the typical fofia there arise from tbe lateral 
lobes, joiniog the dentiouhitions of the lobes, two notches or only one at the outer 
saddle walL Also in the variefy eraisa there are on the last septa notehes on tbe wall 
of tbe external aaddle which is directed towaxds the lateral lobe. Saddles with 
unbroken margin, rounded above. External saddle considerably higher than the 
hrst lateral saddle. The second, very low lateral saddle, descends on the umbihcal 
wall to the sutoxe. 

iKnieiMja«f.— I. IL 

r«r. 

IS m*. sa 



at tbelMtwhoH i7 o „ « 

■• - . 12 6 .. la « 

Width of dw ambilin* iB . 1| „ 

Locality and Geolotjical Position.— J nY:iv\9.n Sta^e ; of the HaIinttee>Ii]I»i<»e 
of the Bambanag Section. Number of specimens examined, 6. 



>. CuOMIxn Saltsei, E. v. Mojs., Pi. XIII, Figs. 6, 7. 

TUs species, closely rdated to Olionitea IFoodtMrdi, is distinguished by slowly 
inoteaaing wborla, vhieh an wider than higb. I oonaidsr the apecunea illiMtnted 
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mEj. 6 u the <ype, from which the variety. Fig. 7. is dist,ini>ui.l,cd by moro 

0 TLo transye«o sculpture agreeo ]» pri«eipri featuiw iHth «h.t 

1^:^ Z^l ' I* » '^^-fl^ d-tingoished by fhn oblique, backwardly 
dnwted rfbe on the sides, and also by the external rib. running in a •traight direction 
fiom the margmal to the external tubewiei. In tbe iypiod fonn there oocun, on 
oarly weakening of the tubercles, cspeoi.lly of tbo lateral tuberoles and of the row of 
tubercles intercalated between the marginal and extenial tnbeielM. Sniial atria, 
lion waa not observed. 

tfn^ur^s.-The second lateral lobe slanJa inside the umbilkal margin aboady 
Ottttieumbmcal wall in the typical apedmen, -whilst in tl.e rnrietT di.tinguisbed 
by oloaer ribbing, tbo aeoond lateral lobe coincides with the umbUical margin. 
The external lobe almost attains the defitfii of tbo fint lateral lobe. It is dMded 
ioto two- to three-pointed bnlves by a small median projection without denticula- 
tions. The first lateral lobe is four-pointed. The two middle pointe in the typical 
form aw eoiisidflmbly larger tfaaa the neighbouring lateiBl ones, whilst the 
points in the closely nblx^d variety almost attain the -»n« ^ fa^jf^t*^ 

of a fifth point in this variety is sometimes observable. 

The second lateral lobe is two-pointed ; the saddles, with unbroken margin, am 
somewhat higher and narrower in the type speoiiDen, Imt in tiie variefy they are 
lower and broader. The ext<?rnal saddle and the first latornl one possess, approxi- 
mately, the same height. The second lateral saddle on the umbilical wall is only 
—A- i__!t^ doToloped. 



BalffU of tb* iMt wborl ! ! * * ' jj""* 

Tbkk:. . ' ' ' « " 

" " • • • •>•••• 16 

Widla tit tl I! umliilieuj 

16 .1 

LocalUy and Oeologieal PoM/ion.—Juvavian Stage ; of the Halontes-LinMatoiio 
of Che Bambanag Beotioii. NnmlMr of apeaimana ozarained, i. 



& Ouoams abibbax«, B.t. Xoja., PL XIII, Kg. & 

The inner whorls agree with those of C/taHw Faodkaardt aad also possess the 

longitudinal striation which is observed in Clionifet Woudwardi The outer whoil 
whiob in tho present fragment belongs entirely to the body-chamber, shows a kind 
of Boolpiore oonsideMbly diffaring fram Oiat of the inner whorl and reminding us 
of the sculpture of FrolachyeerM 2%0M, Dtm.* That this is only an outward 
lesemblanoB resting upon a chance assemblage of characters is shown by the 
entirely diflbrnt modea of derelopment of the two species, which can be observed in 
the inner whorls. Olfoaifaff tAtmmi agrees, as mentiooed nboTc^ in the inner 
whorls with Clionitet WMbHtorMt wbOattheiBiMr whorb <illVofrw;^y«0rbr 
are like the outer. 
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* The differences which the body-chamher of Clionitet aberrant Rhows are as 
follow.— The transverse ribs appear to be alighUy wgmoidally cutTed. 'Xhey 
have become fold-like and striated and to ionie pUwea entirely oonTerted into tbiv. 
Of the fire spbal tofaerolM only the umbilical, marginal and external ones are 
distinctly nHVclniH rl, whilst the lateral raw of tulxirclos is scarcely cron indicated. 
The row of tubercles between the marginal and external tubercles is a litUe better 
preiarved, bat theae taberolee only appear aooievliai lengthened aplnlly. Tbe 
n ma^ etriking change is noticeable in the external tubnri-lcs wliich now appear 
as ronnded kcol-tuhorcles, greatly olon-jated spirally. In tl>e description of rariety 
erataa oi ClioHites JFoodtcardi the unique change of the normal external tubercles 
into mdi elongated tvbefolei liaa Imod maniioDad. 

A further feature of the difference in the body-chamber the seBtrfotiott of 
the hif arcations of the ribs to the region of the umbilical tubercles. 

Siituw.~-fl<A Icnown In dalaiL 

j}iMM»»ioiM.— The fingmentacy oondUkn of fhe qpeobnen dooi not aliov 

of measurements of its parts. 

Locality ami Geological Poaiiion.— 3 u\&via,u Stage ; of the Ualorites-Lime' 
stone of fhe Bamtanag Seotion. Number of speoimnu examined, 1. 



4. Cliosites EiiGnEsi, E. v. Mojs., PI. XIV, Figs. 1 — 8. 

This type is suhjeottosomo variations which are iadioated in our illustrations; 
tuoh variations are best regarded aa charaoterizing varieties of a species, as the 
variations observable do not appear to be mlHoieiit to admit of their being eoDr 
aidered as constituting special species. 

Ihe type specimen, Kg. 1, possesaes slowly increasing whorls, embracing; one 
anottm on fhe external part. The wborls are Trider than high in the young, bat 
on tba body-chamber somewlxat higher than wide, leaving a wide malHlisnB open. 

The nuljitnre shows the same elements ns CUonites Woodwnrdi and CUonilet 
StMtri and ii on the inner whorU considered also to be already highly developed, 
M tbe transverse ribs appear to be finely wnmght ; tbey eland eloaa togethor and 
five rows of spiral tuberclos are prrsent. On the Inst i^tod, lAieh fiv the greater 
part belongs to the body-chamber, the more widely separated numerous ribs 
ununeasligbtly aigmoidal earratare and the lateral tubercles disappear nearly 
completely, whilst the other rows of tubercles becooie also visibly weaker. Tbe 
ioerease of the ribs ocourciag in the anterior pact of the body-obamber iaim the 
ebaiaetiff of hiteroalationB. 

In proportion to the weakentog of the tabeieles on fhe external part the 
external furrow becomes less conspicuous. The transvwiB sealptora ekeet 
graduaUy together, traversing coatinuously the external part. 

Whew fhe diell is wdl preserved, strong inversely imbricated Unas of growth. 
iLt besT ' """^ *-Wy iiaUcatadand ^ longi<«dinSline., 
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Tbe tiieciiDeii reprrsentcd in Fig. 2 is chiefly dittiogaisbed from the typical 
foirm by the Icm ewTcd ooone of tba tmuraiae riba on th« body-diamber whorl, 
as aUo by the faot that flie weakw libe moitly reach to the umbilical margin. 
Somrlimes these secondary ribs, corresponding to the intircnlat^d ribs of the 
tj'pe form, also show faint traces of umbilical tubercles. The external sculpture 
oeeon alto la tUs Tariety only intteasteclorpBrtof the body^bamber, eoniiikg 
from both halves of the shrll and terminating at the pxlernal tubercles, while in the 
foremost part of the body-cbAmber tbe ribs meet over the disappearing extetoal 
fmow; 

The form with the body-chamber represented in Fig. 3 might be regarded as 
that of an immature individual, if tbe obliteration of the lateral tubercles did not indi* 
cate that the mature stage had already been reached. Besides being smaller this 
apedmen is distinguished by a slight inflation of tbe sides and by the almost com- 
plete obliteration of the umbilical tubercles. "With reference to the ribbing it 
stands between the specimens represented in figures 1 and 2. Ihough a weakeniag 
of the tnberelea UkswiM ooenn on the external part, no nceting of tbe latonl 
•Onlpturo takes place across this part. 

Sufuret. — External lobe very deep and in lino with tbe first lateral lobe ; tbe 
two balvet two^pointed. First lateral lobe four- pointed. The two middle pmnta 
rMoh s aomewbat greater depth than the lateral ores. Tlie second lateral lobe 
■\vhii h is two-pointed, is situated on the umbilical margin. Extornol saddle some- 
what weaker than the first lateral saddle. Both are about the same beigb^ with an 
tmbroken margin, and rounded above. 

X)iMmtiom.'-> 

DUmeter ...... ••<>•. 44 ma. 

Hngbl of ibt lut wkarl « • • • • • • • .IS a. 

ThickncuB „„^. Mm 

. 1» I. 

Locality and Oeologicai Po«>/tQf}.— Juvavian Stage ; of the Haloritei^LiineitoDe 
ottbeBambaagSectiolt Nomher <tf (vedmnia emmioed, 4 

S. OuoHOsa. n. f. ind^ P. XIT. Kg. 4. 

The specimen figured, broken as it is at the bejinnin!^ of the Ivody-chnmber, is 
eloaely related to Clionitet EughetU with which it agrees in reference to iu shape 
and tbe nature (tf ito soolptnre. It is, bowerer, ao diiliDet fnim the more eloBflly 
ribhed Otiotiiiet Mvgheai by the separation of tbe ribs by a greater distance on the 
outer whorls, especially at the beginning of the body^hamber, and tbe considerabla 
thklEening of the latter connected therewith, that it oan no more be plaoed in flie 
group of variettea of tUi ipedflB. If we take into eooiideration that on apeoimcns 
with more complete body-chambers, tbe always stron?;!y developed ribs must give to 
the speeies a habit which represents a mode of variation entirely opposed to that of 
Clitmite* Sugben. the mdependent portion of «Im pteiaot form oaunot well be 
doubted. 

■ 
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Suturei,— The suture-line showsdoee agreement with that of CliottUea SugheH. 

TlM external lobe, bowerer, atfadnt a greatw depth than fhe fint lateral lobe, 
nUbh Nwdm a gieater width than that of ClioniU* MwfM, The exfeama aiddb 
It aomeirtiat IS^bn tlian the Ant latenl aoddlA, 

Dimennont. — 



Diamftcr -11 mn 

H«iglitof tliclHlwM 13 5 ., 

Ihiekam « 12 S » 

wMckifftomibabM ir • 



Looalitg aiid Geological tosH ion. JuTavitn Stage; of the Hialoiiiea-LioiMtQiw 
of the Bambanag Section. Kumber o£ apeoinana ■»»»»"*^, 1. 



6. Cliokitks spixostts, E. v. Mojs., PI. XIV, Fig. 5. 

The shell, only slightly embracing, is, whoa comparel with spocios occurring 
in the aame bed, distiagaiahed by the peimaoenco of the tubercles which 
increase in strength and almoct became tpioea. Beaides the vaiial five mva o( 

tubercles which distinguish tho related Indian species, there occurs on the body- 
chamber whorl also the indication of a new intercalated siith spiral, which appears 
m, the aides betwaen the umbilical and lateral tuberolea alteady ocouning on the 
inner whorls. 

A further peculiarity of Clionitet $pi»otu» lies in tho irreijuhr charnetor of the 
bifurcation and connection of the ribs. For instance, the connection of the ribs on 
the aidce ooenre not nnly on the maiginal tabendea. The ainngtli of the riha fa 
ton certain extent diqpvaportknate to the extreme development oT the spine-like 

tabercles. 

The Unea of growth are distinctly developed. They are crossed by leas eon- 
apicuous longitudinal striae. The latter am atnageat on the extenul part o( the 
body-chambcr. The spirally eloni?ated esteoul tnheEolea votte ftt Om baie i« the 
same manner as the external keels. 
Ailaret.— Net kuanm in detail. 

IMmmIk • • • • 

lUlkMH n m » • » . • . 11-6 n 



1. SrawMAimma vmn^^muxfis B. t. Moja.. PI. XUl. I ig. L 
The widely umbiUcated shell consi8(.rfdo»l»iii«s.rf„„ v , 
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TheumbilicmaswellM tbe external msrsm ar« 
^^tenud keels. ^Lich are acoompanlod hj M«i M^ar«n hdng imnmirjt 

TbB, en^ tb« erterDd fan»w ^ioh i, dfatinguUhed by ita great width. 

In the sculpture of the chamhored wborls ttoM am to be diBiinmbhed twn 

(1) th. quite peoDUtt longitudxnal striation cro«iag the transverse rib, 
^h.cl^ .t n.ustespec«IIy be painted on^faaot to be OMfon^ with tbe epider 
midas bei o..m, as .t doe, to the .bdl Ihetf, i«p««ng it „ fl^t tb« 



Tiaible on tho cast. 

.r. 1 n ^""^^^ »*«>'^8>y ^"^loped on the inner whorls and 

gradually weaken. o« the outer whorls till it completely diaappew^ h dfattagtrfeSd 

•Mhea euttiDg the tnome aoulptore not vertically but diagonally, and at ccrUiin 
iatorvid.. passing from the longitudinal diieetton faito the tMaererse. bendin-^ out- 
wardB towards tbe external margin. T!n„ the longitudinal striation. acoM&n. to 
the species. 18 divided into a varying number of divisiona. each of uLiob hasthe 
MUM undulating oouiaa. A flat awh eonTez towards the outer side is succeeded by 
a larger arch concave towards the outer side, whose longer anterior pofUoa aasumM 
a transverse direction. These peculiar stria? do not exist at tbo lower part of the 
■idea, hut they begin eonewhat higher, below the middle of the sides. The foremost 
strifiB of each diriaioa, tmnmnely direotad towaida the outer aide. a» diWinimished 
by greater fineness and are somewhat closer. Tbe n umber of divisiona ooeoniiur in 
the circumference of the hut chambered whorl amoanto to Ato in SMmmtZtM 

A very characteristic peculiarity of tbo transverse aoulptnre^ trhloh aeema 
tostondina certain relation with the undulato-stiiate longitudinal sculpture, 
muit ha emphasixed and not remain unnoticed in a description of the latter' 
It ia that the ooourrenoe of typical aiMi^nal lunulae odnddea with the ontwaidl j 
concave arches of each division. A tuhercular thickening is conneeted with the 
lunulte.' It is now remarkable that only one lunular tubercle oeonrs on each 
diTidoD, whilst tbe remainlag riha. wilhout forming a marginal tubercle pass over 
on to the external side. After the disappeannoe of the undabifalg kngttndfaal 
striation the marginal limular tuborcles also oeoae «nd in their phuM there appear 
marginal tubercles regularly on all tho ribs. 

The Teiy atreng tranarene aonlptnie ahowa ribs wide apart tmn one another, 
which at shorter or In^^'-cT intervals bear strong tubercles on the umbilical margin. 
Tiro neighbouring ribs then mostly join fork-like together at these tubercles. Those 
llfao wUch oany no nmbiUoal tnberoles are more feebly developed and undergo, as 
And«iiu}fnnfttian. niendUoonneoftheiibaia toierably alnlght The ribs 



» Tniid* «Mwr npMi«]l7 ia Ui* CtrttiHt |an nitbUtt (C«ph. d. H*|kt, Kklkc, W. II, p. 369} >.ai in tbt 
*wM» awn si OmMlKfmifitl, juMHf mnrnt^ aitluMs amm 
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forming an external lappet in their coune ooly bend forward on the external part 
producing the tuberculation on the external kiMlf. 

XUnt tnuM of anmnMlloiigitadiiialitiiaikman 
tiia iMdj-ebanibWi 

Sutures.— Thp, suture-line, of oeratilic development, shows rather narrow 
saddles with unbroken margin, with narrow bbee daatieolated at the base. The 
external lobe iaAartertban the flntlatanl one and divided by a amall naimw 
median projection rounded above. The two halves of the lobes differ slightly from 
each other. This is caused by the oiroumstanoe that a few feoble denticuiations 
which arise on the wall of the aaddle from the two-pofnted hate ooenr on the if gfat 
eileraal saddle. The flnt lateral lobe is dirided into from five to six points. The 
second lateral lobe pos-sesses besides two distlliot pointaalaotlMtnMM of a third point 
on the side of the second lateral saddle. 

Of the nddlei tin external one is the hlgfaeli. The aeoond lateral saddle it 
only weakly dereloped. It is sitoated on the umbilieal wall, sinkii^ down steeply 
ta the suture. 

JHnmtiom. — 

Sbmtir fO am. 

Vdglttt Hmh^mM • 

BNtlfk „ SOS « 

Width of Ui* niolinica* 27'5 „ 

LocnlH^f and Geological PosHion. — .Tuvavian Stage ; of the Ualoritei-Lunettooe 
of the iiamlKioag Section. Number of specimens examined, 1. 

i. SnnnumrRBa Clionitoides, e. v. Moja., PI. XII., Pig. 6. 

Xhia species, unfortunately represented only by the figured fragment, gives a 
^ptoal npneentatkuk of an nnddatoitriate SMnmamiltei on the inner whorli, vbQit 
the still duunbered outer whorl tends to a resemblance with the CUomtt$ type. 

The outer volutions are somBwhat higher than wide, but show a very slow 
iacnaia ^height. The penultimate whorl is still wider than it ia high. The embrac- 
ing ia Umited to the asteniBl part of the pieeodiog whovl, whieh in tba immaton 
condition appears somewhat V-r than in the mature state, when in cooseqiMlloe of 
the increase in height the external part shows itself to be a little more narrowly 
inHated. Ob the penidtiaato wfaod the tnuuvene section approaches a quadrate 
form with rounded an-les, hut Oft tho Uut whotl it pcesBttts a Notenffular form with 
preponderatmg h«ght 

The eoalpttmi eonsisU on the inner whorla of two elements, independent of each 
other. r«. : (a) the transvene senlptiiw wbioh oontiwiea on to the outer whorls, and 
(6) the obhque longitudinal striation which is oonfinad to the boM iriwrb. As to 
the transverse sculpture, this agrees in general arrangement with thai of the remain- 
ingspeeiss of the ondnktOiMata SteinmamUe». The ribbing is moderately close. 
Bbeeomes less close on the outer whod., on wUeb thn. fh. widtli of the tatoroosW 
apaees increases. Tbenb.showartnttigarooiioaTltyforwaidaoiithealde.of theiniw 
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Whorbtbu on tiierator wliorl*. odwUoIi up to the knob-Uke sweUings, where com- 
inenoes the bend of the ribs, these (the riba) turning oUIqiicIjforwndoD the extet^ 
lul part, only show a aUght curvature. The ribs are partly united in pairs to forked 
rib*, partly ninniug nndiyided from the umbilical margin to the outer margin. On 
tbe outer wkorl especially, the forked ribs dww kooi-tike amlliiigt on fbe vmiiOkal 
mnr-in. The single ribs show only faint indioatlons of umbilical tubercles on the 
outer wborl. On the inner whorls, which are coTered with oblique longitudinal strire, 
distiBettnenof limii]»antobenen,a8ln«MiMi^ MdaMottriatm. Second^ 
ary bifurcations of llie ribs rarely occur on the knot-like swellings of the outer 
margin. To the rarity of each bifurcations and the wide Ropnrntion nf tho rihs is t<) be 
attribated ffae great dictaaoe between the tuberolos on the external keel of the outer 
whorl, as these tubercles are formed by tbe intersection of tbe zflM and tbe external 
keola. The closer notching of the external keels of the inner whorh is due to 
their oloeer ribbing. The obliquely runniog longitudinal strise are divided within 
the circitmfeMBee of tba penultimate whorl into three parte, and the number of 
lunulrc M'ithin this cimmnfeience seems likewise only to be three, ao that with each 
part onlj one lunula wneapoDds. It must farther be remarked that besides the 
Innolm no indioatiooa vhatefec of marginal taberales on the inner whorls oro 
pnseot. 

^irfKrtf*.— Tho extemallobo almost reaches tiie depth of thn first lateral lobe. 
It is divided into two halresbya small median projection, rounded above; and these 
are distinguished by three tt foor Uttle pobita. The fliet lateral lobe ahowa foor or 

five points, of which those lying nearest tho saddles are shorter than the middle oaet. 
The greater number is not observed in the foremost septa, which only possess four 
poinii, hut fmflher baokwards. The leeond lateral lobe, which coincides with the 
nmbiUcal margin, has two points, of which the inner is distinctly deeper than the 
outer, which inclines towards the first lateral saddle. The external and the lateral 
saddles are rather narrow, with an unbroken margin. There can scarcely be said 
to beaaeBond lateral saddle, for the septam risM frmntha base of the aeoond 
latetallobe only to the height of the small dent iculitions dividing this lolio dkI 
then descends on the umbilical wall in a straight line vertioal to the umbilical 



Locality ataL Qeologioal Foiition, — Juvavian Stage ; of the Kaloritea^Limestvne 
of the Bamhiinag Section. If unher of apeehnana examined, 2. 

8. SnnniAjnnns Itamraii; B. Moja« VL IXL, Bg. 7. 

Thisapeoiee, olosely related to 5t<Mimamitfea CUotiUoidet, is distingdshed 
from tho latter by the pannanenoe of tho noiohed osteraal heala. Thus, in 
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IHmentlUnit.— 



Ditmciet 

Height of tlic lB«i wt oil 



Widtb of tbe uiLbiliccis 



1«S 
135 

17 5 
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StHnmannitei Clioaitoidet, the tubercles oC the external keeU occurring at «ia» 
interFaU attain a cerhdn independanoe, BO that th* Iweh Ml which tt€y ne plaoed 
beeomo law oontpiooous. In Stcinmannila DetiderU, on the otber hand, thd 
tul^ercles on the exteottl ksds SM but faintly developed, 10 that the kttet beocw 
the more prominent. * 

A fiitUiar diitindba hetween the two tpeidM under vauMmlSm Ilea laflw 
closer disponibn and the slighter ourrntare of the ribs on the last whorl. TTmUliod 
tubercles are Tcry distinct here, whilst the indications of knot-like maiginal swell- 
ings ar6 but very slightly developed. Tim k probably dependent upon the fact 
tbaifheribaheooiBeolMobtealtlMW nngiiiil aw«lliiigi and do not «oiitiaiie «b 

to the externril p;.rl, -ah is the case on the ilUMI wkMb wUolk IW prOTidfld irift 
Innulo) and oblique longitudinal strise. 

The oblique longitudinal strisa form three diTioou on the penultimate whod. 
Tboj ate remarkably ■trough developed and an pneaeat on the oMt as wdl M«n 
the ibell. The anterior fragment of the last whorl is deficient in these strijc. 

StUure».—1h& suture-lines also show diatinguishing features betveen the two 
species in question. Thus the flrst bktenl Ube Aom ft eonideiable diffaiaBtiatNii' 
of the dflotides, of wluoh the small middle one Ii aoeompaniBA by two much higher 
ones* rounded !\hf)ve, whilst in S(dn7nannitc» Clionitoides such marked diGTeronces 
in iife do not exist. The second lateral lobe is decidedly twQ-pointed j and the inner 
point which is already aitoatad on the nmbiUosl margia ia alao beni the daqiar ma. 

In coutradistinctioa to Stemmannitea Clio nit oidtn theiQ ia % ^**ti"t aaean4 
lateral saddle here whioh is aitiiBted on the i™^hiii«»^ wall* 

Dimenfiotia.— 

Dikmatw .* , ««• , • a*<4B VB. 

Height of Ibe Uit wlifil . . , , . , , , .°.17ii 

ThiokMM ., „ 14-B „ 

Width oi tli« umfciliea . 13 „ 

Locality and Geological Fo»ition.-~-Juy:i\hn Stage ; of the Haloritfla-limeatooa 
of flu Bamhanag Section. Number of specimeoa examined, 8. 



4. Steinmanniteb Noetlisoi. E. t. Moja, H. XII., liga. 8^ 

In spite of the difference in size lietTVpon the specimens jBgored, the small one 
represented in Jig. 9 cannot be regarded as a young, immature form. It must be 
oonaideced a matnra individnal, ai it djova on the body-chamber, occupying the 
anterior half of the kst whorl, tlie aame variationa of eeolptnieaa the largar tan 
represented in Fig. 8. But as some slight differences other than that of aiieaM 
alao be recognised, the smaller individual may be looked upon as a varietv. 

Tbe inner wboda,piOfided with oWique spiral stria, and lunulte. showagiert 
similarity to Sleinmavnite, Ctionitoidet and SteinmarnnitM 2hM^ Baaential 
diffeiences are only to be observed after the ohUteratiou of the oblique longitudinal 
atriation on tba bodj-dhamber of mature individual^ Tha atnnger ov»rTaturo o{ 
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Wd sepanited Crom one anoth« by wide inlerooJ "^^.s '^'^'^ 

But ttie «ton»I p»t of the bodj-clmmber ia » fuil-grown shell offers much 

and the notched external keels, l,ut nearer the latter, for ezamnle 

"■^'^^^'^ a forked d^icncf^J 
rlj^n^T^T an «w larger specimen (Kg. 8). whilst in the fonn 

Pig. 9, with a smiHrr hody-chamber. sach a diviiion bm nant been alMmA. 

Theje diTisioM,. which result in a corres]>ondi«g increase of takrdes <mtl« 

keela. oeaK^ bovrarw, also on the larger form towatda the aperture. 

A further feature ot Steinmannite, Noe&i^ i, exWbftrf, mf«r. Iv tl» 

rather faint indications of rormal longitudinal stria) obseryaWa o» th« bodwliambtt 

after the disappearance of the oblique longltodinal stria. 

^^TheImgttolttMl)ody.«h«BberaiMaBt«io abont'w of the last 

^i»<«m.-On the smaller form. Kg. 9. the denticuhtioti/oxicnd from 
tte teaa oT^ tba lobea to tbe mil. of the saddle, whereby more numerous denticles 
anse. But ift most be mentioned that the fla«r delaila of tlie lobea Ja tlw larser 
speoimen (Pig. 8) could not be so distinctly observed as in the smaller one^ 
account of less favourable preservation. In one place, however, in the lar-or 
fom dantielea arisiiig faomlliflArat hieial lobe to the external saddle ha"ve 
also been ol)servcd. The external lobe is somewhat shorter than the finfc one 
which is distinguished by great width. Tbe saddles are only moderately high and 
uoli-Uke ilk ftttnu Tbe vniliaioal mture coincides with the first auxiliary lobe. 



HtigHt of the iMt whorl • . . , , ^ ' * ' * ly' 
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Widtb of the ambilisoi i" 



LoeMl9m»da0Uogl»attmmt^miMSi Bti«es of the Ilaioritea-Lime. 
rtonvof tlnBunbiiiagSeetioD. Vvtnbev of fpecbnaiie «iMiii]iflil, 8. 



Tbk ipeolfli, wlileh famu an independent type and does not agree with any 
■peeim known up to tbe present time, is oharaoteriaed hj tbe **tfiv»*f^ of 
tbe eztetmal keela in the antaiior jtact of the body«eb«mber( ^^ffT T ft ftd witt a ■i^ ;^ 
depiession of the tube. 

The eriemal hOnk of S Mmuu m iiM JMboeH show, it k twt, aome limUarity 
to the forms of tbn jjroup Vndulatogtriati. But it just wants the peculiar 
longitudinal sculpture which distinguiahea this gtoop ; m that hew only a femote 
Mlatiouhip conld be admitted^ 



HDIALA.YAN E0S31LS. 

On tlie limet whorls, as seen in Fig. 2, a rapid increase, especially fa 
hcigbt, fakes place, whilst on tbc last whorl, provided with the bodychamberi 
the increase in height is slow. This retardation of the growth in height inoNaM 
in » rery ■triking nnimer tawaids the end of tlie hody- chamber, a circumstance 
Whioh mar be aoooiuited fOf by the disflppoarancc of the exterual keels and the 
«imultaneous rounding of the external part. The whotla embrace one another 
only on the external part. But as the kttar ii lather .tiODgly liii»tod Md » lapid 
growth €l the imwrwhorlaia height tte pUoe, the iiiiibiliouB ranaiiiK piopav. 

tionally narrow. . i u u m. 

The sides are slightly inflated, but become flattened on the body-chamber. TBe 

external keels, as such, are only feebly dewtoped. Ihey li» with the broad and 

ih«B«W external furrow, enclosed by them, over the inflation of the ext<>rual part. 

The keels, an already mentioned, disappear entirely on the anterior part o£ the 

body-chamber, and the tranafewe ribs, greatly attenuated, doee together OOT the 

lounded external part without forming external tubercle*. 

ThoribsarcTory crowd. d on tho innermost whorls and are here very fine. 

With the growth of the whorls the ribs, increasing considerably in strength, become 
wider apart so that broad intercostal sprvcea an fomfld. In the author part ti« 

hody-ehamber, towards the aperture, the riba get finer and are again more crowded. 
Bifurcations of the ribs ooonr eeldom on the sides or outside the umbilical margin, 
which is distinctly marked only on the last whorl, but more frequently outride the 
maiginal Uibmim, wUoh (the tnbenlee) are more diitbetiy derelopedon the inner 
whorls and gradaally become obliterated on the last whorl. Indications of umbilical 
tubercles are present on the last whorl. Not all the rib* form tuberdea on the 
external keels, as neighbouring ribs connect together here and there. 

TIm fcwila aie boideMd by faint longitadinal depmnbua whiob take the plM 
of kocl-furrows. 

Ai \o the course o£ the ribs it has to be mentioned that up to the marginal 
tnberdes the ribi are bent aomewhat obUquely towaida the poitorior part. Outride 
themafgiuatnberakMtheribi bend m the oppoaita diiMtioii, tbatii, atnngly 

forwards. 

It is worthy of note that there are several fragments of body-chambers which, 
woridflring the niity of the htter in the typea related to thia genua, leada «m to 

infer that the shell was especially strongly constructed. 

5«<»rc«.— External loho considerably shorter than the first lateral lobe, divided 
into thiee-pointed halves by a broad mediau projection with a rounded, unbrokeu 
oaigin. The first lateral hihe ia aeren-pointed and the aeoood three*pointed with 
a lons^er middln point. The last suture-lines immediately preceding the body- 
chamber are somewhat le»s richly iodented, as the first lateral lobe at this place 
flnly ahowa five pointa fatttead of aereiu 

Saddles with unbrolien margin, ronnded. Bxternal saddle father narrow and 
high, first lateral saddle broader and lower. The second lateral snddle dcsceoda 
over the uqibilioal wall to the umbilical suture. In tome places slight notches, 8U0« 
ijeeding tbe points of the tobsB, a» obeewed at the hM» ol the eadditfc 
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Dimenaiona.^ 

DiM»^«r ... Umn. 

Hiiglitof UMhrtwhofl • n 

ThiakBOMi ,,,§4* 
Width of tilt ombiliciu jg 

Locaiitg and Geological Poii/ioa.— Juvaviaa Stage; of the HaloiiteB-Lime- 
■iooBof thaBMBbuagBeotlan. If umbn ol apeQiiiuDa «zaiDin«d, 7. 



«u DI0NITE8. 
VmmxMtt indi* ot D. AnoLin (A. t. Biltoiar). 

We have bore a form (unfortuMtdy only a fragment of a wborl) wUoh la oom> 
parable to Dionitet Mboltu (ilolusorics, ( r ph. d. Ilallst. Kall;p, II. Bd., p, 192, 
TIaC CLIV., Egg. 8-9), or poesibly even identical with this species. The broad, 
IhtiyiDimded ribs with the ■b«Qe^dBvd(9«d]iBei of giowa Tlie^ 
arc crossed by indutinot apbal linn whioli ctmea tliiiJr^g ^ pobt o| 
iatenection. 

AitereiiL»N<i6 knoiwii. 

jyimemions. — Not measurable. 

Locality and Geological PotUion. — Juvavian Stage ; of tlio Ilalorites-LuilMtose 
of the Bambanag Section. Number of specimens examined, 1. 



n. EBKAOUTBA. 

^ 1. "BXBMUXaM, B. T. llojlw 

IBIfc Vidtalfi km* Debenieht in Aismonitea-OtttagHi wriilgniin nl jtmUM Xiim- 

TwlwriL te k. k. 8m]i«. fiwdiMut, p. 141. 
UM. <h|hilii«tteiteBdbliH* X<lhibBa.lI,^60•. • 

The podtioa iHlgiied to the tjpe deaarilxd under the tpeoifto nam* of 

S.jandianut in the {^enus MeracUten requires some words of justification. 

The length of the body -chamber in JB.. jandiemut ia somewhat more than half 
<ff the Uuit whovL Ai tin Mnd^taie fa the foNmiafe putt of fiie laaft whorl is 
ooniiderably weakened and reduced to striae, and ooeozs as a rule only in the 
oIoeeBt viomity of the margin of the mouth in mature indiridaals, the present 
fpeoimen is probably tolerably complete, and the length of the bodyohamber might 
Hat httte M M im tad to nunetlitii lialf • whovL 

The habit of the shell and its sculpture agree with those of Ceratilet, whilst 
the lobes are indented in a doliehophyll manner. But shells with ceratitio 
detdopineiit liaTing lobee iiilli doliehophyll diflaraitiBiKoii; aie evigiied to the 
gtain EeraclUe$. The preient iheU cannot, howeTer, be brought into doier- 
eoMieiitioii eiihw vith tlie gnap of Eera^ittt rotei<t, or of EwaolUit mmri- 
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eoitati, but represents an independent and unique tjpe, to which the suhg^mno 
name Ottm^litet might be applied. 

Oamietitet m dulls "with widely embraoing whorls with a short body-chamber, 
having ceratitic eculpttire on the sides, truncated, and completely smooth eztenal 
part and w pf" doliohophyll lohes which comprise alM> several auxiliary one*. 

IlEKACLlTES (GUEMBBLITES) JANDIANTTS, K V. Mojs., PI. X, Rg. 1. 

The whorls are higher than they are wide and enoloae a rather narrow ambilicus 
as they overlap one another very oonuderaUy. The sides we inflated and NMh 
fhdr gnatMfe bulging in tiie vicinity of the ilttrply defined umbilical margb. The 
umbilical wall descends steeply to its suture. Tho cxtcrnnl part is sharply marked 
oS £rom the sides by the nuur^nal " ears " whioh are elongated in the direction of 
thespiraL Itltenaft flattened. imooth awa, whiah dia aonlplaw on the <a« 
■ides is completely interrupted. 

The sculpture consista of fold -like ribs which are rather strongly developed on 
the inner whorls and at the beginning of the last whorl, but beoomes visibly weaker 
ontfieanteriorhaUcilflie lastirhoil. Bif^uoatlaai of tiie libi, vliioh diow dnriag 
fhidx oonrse a slight concavity towards the anterior part, take place partly near the 
nmhilical margin and partly somewhat farther outwards, but always within ball 
the height of the whorL Instead of the bifuroatlons of the xlba fhen also oeenr 
intcMMlated rilMi Alter flia appeaeaaoe of these bfiCnoatioiM or intercalations, two 
or three short ribs of the ofutnr fagini o( fha lidei conmpond with one atenMib in 
the umbilical r^on. 

IVeartte outer margin, or rather near the narghnl ^'ean**! tiian oeonr on fl» 
body-cbambcr, besides the above-mentioned multiplication of the libs, other 
peculiar offshoots of thom into short narrow ribs, which enter into connection with 
the succeeding marginal "ears." In this way the maiginal *' ears " may be con* 
nested with two diffareat ribi. But, on the other band, one rib may alaobe united 
with { wn different marginal " ears." The number of the latter agrees with that of 
the short ribs proceeding from the primary divisions of the ribs, whilst the little ribs 
en the outer margin are merely offshoots. This feature has unfortunately not been 
fnlly brought out in our illnatratfon. 

Towards the end of the last whod, the larger anterior half of wliirli bclon<?s to 
the body*ohamber, the sculpture on ifao sides beoomes viea)(> and flat stntB-lil^e 
folda appear. 

Snturc».—VT\!oTta9iMtfVbB detaib of the suturea could not be exposed aa 
intact and complete as is necessary for an illustration. The dolichophyll saddles 
and Wbte are abort and thus rather narrow and numerous as there are etill two 
nnxiliary lobes outside the nmhflioal aaigln. The external lobe aeena to b» 

shorter than the first lateral. Taking into consideration the denticulation the, 
lobes of EeraelUet Bellonii, Mojs. (Ceph. d. Hallst, yff i ^n , H, 94^ 
OTtyyTTj Sig. lOe) mj be hlQug^t into 9om|)%ria(Mj, 
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DiMMlir 

H«iglit of tie U,t whorl ...[^ 4»mm. 
Hiefcnwi „ !*••••••••» 

maihoftiMHiUutai . . .' * *• " 

* • • • • •(i> 



T.ocafify and Geological Po«^w«._From the dlblis OH tlieeMtem Am 
of the Jandi Pass, probably f tom the Haloritee-LimMtoi* Knmlnr of inwiiiMn 



i, Tamasm, E. t. Ifcgs. 

In thM geira^ rap]«diig the Buiopwii gtata Cyrtopleuritet in the Indian 
tnas, three groups or subgenera iDBjbe «ih*fanp ftlMrf| VU. I— 
(1) Ti$cfi(««, «. itr. 
(e) JuaOetOet. 

(3) ParatlUlilei. 

In the subgenus ^Vir'iVt's (be shape and sculpture of the hodjxdiamber agnea 
entirely with those of the cLambered parts of the shell. The nwrphological a-reo. 
nent with (VHqptairtfM^ strait extcaoidlnarily great, and only the absence 
of the notchin-s on tlic external "ears ", so characteristic of CyrtopleurUe$tOKD. be 
regarded as a distinguishing feature of the shell. Instead of the fringed' external 
••«arB»'ot C,y, ...jj/fMri/c*, tbniBOWur in TibetUe$ therefore non-fringed external 
" ears." In the young, where the external part ii atill rather bioad and flattened 
and the external "ears " are still woakly developed, the sl-.clls remind us of Uera- 
eliiet Aficia and like this species show a complete oeratitic habit, which disappears 
withinemdng age in eooaeqaenee of the inflatim and pomted shape of the external 
part, as well aa of the considerable growth of the external " ears." 

The sttbgonia AnatittetUet is morphologically distinguished from the typical 
TtietUet by the flattening of the external part occurring on the body-ohambec and 
by the simultaneous and entire obliteiation of the external *'eaca.'' In oonae- 
quence of tbis mode of variation, there exists morpbologieally sueh n close 
agreement with ILcraclitet that without the knowledge of the diSezently developed 
tnAxaaAmaiilb^^e$ eonld not be aepanted fitom Smtatin. fEhe ktter possesses 
dolichopbyll sutures, whilst Analibeliles lias the same ceratitic-developed sutoiea 
with divided external saddle as Tibelitea and Faratibc/ites. After the oblitera- 
tion of the external " cars " the body-chamber uf AnatiielUet o£fei» the perfect 
npreaentatioii of a OtratUa irith the mnWIinal taberoUa wanting. 

The subgenus FamtihelHes undergoes variations of quite a diffiBrant duUSeter 
ftom those of Anatibiiea. While in the young the external part, at in TibtHte^ 
and AmtiietttM, ia ttill slii^htly inflated, it beoomes in the middle stages of growtb 
rittrpened into proper kcols accompanying the median furrow which has meanwhile 
•Speaied. Simoltaiwoiuly vith this the closing together of the oTtwwmi "eon'* 

* Gcwimpeili— Inul. 



oeeon. With this variation, which eonrespondfl -with the sta?c reached in the 
Buopean species of Saueritei, the tendency towards a »barpening of the extenial 
pert is, howeTer. not yet exhausted in FturatibeUtm. With tbe ibnidtMMcnu Ha, 
appeammoftheatondfiimMr Ob two aztanial kaelsoloM entirely together 
itt'ttBflOQiee of time, and the external part appears now obtnsoly pointed. In a 
manner analogous to that of BawHtet the lateral aoulpture change* simultaneou*. 
ly with the sharpening ilM «tamal part and abowi ft teadeooy to biaan 
imnlmf am* flully to disappear. * Iba marginal and lateral taborcles fuse together 
to form Bpiral stri^, the ribs become flattened, and the disc assumes more and mores 
smootb-ahelled character, tiU finaUy, as in FaratiMUet Tornquialh the maigiiua 
aaAltelilitettao ai»ppearaod OBlf olMinwfDUJilnlndiMtioMof ttetoM. 
TBM inhi aie observable. 

The sutures of Tibetitet, AiuU^Mei and Taratibelitet point, in a way simUsr 
to the morphological conditions of the young stage of growth, to the nMrida* 
tioDiUp ot nfliar to the oemmon desoant <tf a piimitin iwm allied to the type of 
Tibetitet. Tibetitet and Analiheiitet show, moreover, a suture-line with typical 
oeratitie deTelofiment which is distinguished from the sutures of Ceralitet only by 
iSieifivinon of the estanul addle, tndlqrflMfnelnK of an outar dentide tftha 
saddle caused by this. The saddles have unbrolcon margins ; the lobes are only 
slightly denticulated at their base. Certain variations are shown in FtratiUtitet. 
The most striking change is to be observed in the external lobe which abovta 
tripartite arraogement. The large median jxa^eicXua, monely, is ind«itadM)e^ 
in the middle, and in some species the marginal " wings" arise in the shape of 
alMHtt external saddles. In these last-mentioned forms there occurs a denticolatiaa 
of the ndAdle le)^ of the median projection hordered by the two marginal win^ 
whereby this part has the appeaiMMSe of a shallow external lobe divided by qitte 
a small median projection. Further peculiarities of the Pnratibetites sutures are— 

(1) the independent character of the denticles, freed from the external saddle, and 

(2) the hnehyphyn not^Ung Meending the wdb «C the Mddle^ wUbh sonefiaei 
reaches to the summit nrd here and thiww ■jmii ^li^— fa^^ dflliq^^fl|r'l^yT^ dfnfl— ^ 
tion {ParatibetUet angmioieUatut), 

Theantara el PorefiMifM agiee with those of ManerUet, The strongly 
derdoped nncdian projection with the saddla-Ukn *fwiiiga* keommon to both 
genera. The greater independence of the outer branch of tbo divided external 
saddle is also repeated in both genera. The only distinction is the degreed 
dentienletioB to the sntani. Smieriiet ia ehanoteiued by dolichophyll, and 
FaraiibeiiteB hy ccratitic and brachyphyll development of tbo sutures. 

In spite of this dose relationship I do not consider it probable that Eaveriiet 
ie directly dcMended from Farotibetitet, as the ten^^cy of Furatibetitei is to 
form an obtusely pointed external pnt. MnurttM deraliipei from fonu whiA 
agree morphologically with Cyrtofieuritet} As woU might it be assumed that 
Cjfr/opiwn^M is the direct descendant of Tibmet, as Cyrtopteuritet occurs 
plyea^te the Jiilia&bedBi that it in about the ame horison in whieh Ittefi/A 
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appears for t he Bra t time in India. Moreover the suturoa of Cyrloplf uHtrn differ 
from ihe ntam m TOetiUa Hutlier than the sutures of Maueritet differ from 
those of the i^onuii Paraiibetiiea. The external auUle of Ofrl^m1h$, naindj, 
poOBEmo two freed outer branchea and the nxtemal lobe of this cfpnus shoVB UmU 
•to he dividfld in liotli its lialTes bj a larger projecting denticle. 

We therefore regard tbo degree of tdatkmahip helween the Bnnpaui mA 
Indian ^cn era in question as that of a very near rnlhiteral rflationsMj^ and 
in these genera representatiTe tjrpes developed in an independent way. 

> fiMilMoaaasftiri]wllnitiiiieiat1ie**I)MDeIkbeda,'' iram vUdi a aped- 

floally indeterminable form is present. In the Haloritet hedi tils two anbgtnen 
.^JiM^baUet and ^aratibeHtet are to be added to Tibetitet. 

a. TIBETITES, 8. str. 
^ 1. TIBETITE3 Ryalli, E.t. Mojs., PL XV, Figs, 3, 4. 

This type shows a great morphologioal reaemblanoe to the European species 
OpftVienrittti U, fw faubnoe. the JaUaa OgrtopUuHIm SereOoii (C«ph. 
dor Dallst. Kalke. II Bd., p. niP, Taf. CLVIH, Fig. 10). The whorls, it is true^ 
higher than wide^ but compared with related toacau, only relatively wide ; the 
^cKtemul put » likevrfsB »ih«r wide and ia aom«wtnt inflated in the middle. The 
greatest width, however, is attained by the widely embracing whorls in the ngioB 
of lateral tubercles, that is, somewhat below half of the height of the whorl. The 
nmbilioas appears, compared with other forms, rather wide, in spite of the almost 
ooDflete «vn]apiping of the whorls. 

As fegaida its shape there is no chan^o in the hodr-diamher otlior than that 
caused diiefly by the growth of the shell. The character of the external part 
especiaUyniiniiiiatts ■nneiion IliediambeiradpMtto^ TlieaoalptBa 
also on the body-chamhor ngrorys in cliaracter with that oC tte ohmdMnd 
parts of the shell. The ribs on the sides, with only a alight algnoidal cnrratni«, 
an strongly developed and unite on the external part between the two external 
■* ears " which arise out of them. 

The ribs running in a straight direction from the df^cjily deprRssed umbilicus 
to tbo strong lateral tuberoles undergo an increase outside the latter by biforcatioa 
or iBtensalatioa, and all the lOw attain the same abength up to the outer margin, 
which is distinguished by strong, spirally elongated marginal tubercles. About two 
marginal tuberoles ootrespood to one lateral tubercle. Only very seldom three of 
the fonnar ootrea p ond to m» latenl tobemle. A ttSnOj davdopad qinl Haa 
oonneots the single lateral taherolea. The external " ears " are not "Maged,*" 
and eeem to be strongly elongated in the direction of the spiral. 

^salli is distinguished from the similarly characterised Paratibeiitea 
Btrtnmdi hy the mndli nuiUair dlaianaions which it reaobeab hot also chiefly by the 
paarialenioe of tiialaige external " ears" which remain thaauaeoa'tiiaiBaarvlKRii 

* Dagnriaiiwt-TtMML 
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and on tlio body-ohambir and xindorgo no changes. But these conditions oould 
also be explained by a«su(r>iug that the forms with small body^chambers aie 
jomg indindoals oC ParoHbitet BtrUnnH, This however ii coatndfasted 
hy tho differing sculpture, r.ot fo mention the extraordinary rarity of young 
immature specimens. Tibet itei Byalli poeseaaes a greater number of primaiy ribt 
nl latMal talmdes oonMponding to fliem. Oa. the other hamdt the amlv of 
intorcalatod ribs on the upper half of the (idM B very small, so tint, M abwdy 
mentioned, two nnd nnly exceptionally throo, marginal tulx rcles correspond, as a 
rule, to one lateral tubercle. It must be pointed out that the boily-cbamber on two 
qweimens only flovld be otaaemd, and that the third ranuhiiiig oiie(FIg. 8, PI. XV) 
riMTTs only the beginning of the body-cliarnber. 

Suturei. — As regards sutures the present speoies approaches AnattbttUtt 
Xdeini, but the flnt lateral lobe is somewhat deeper and the outw lappet of the 
external saddle is only very faintly characterised, as only a veiy slia]low>iiidnitMl 
point produoee aa nneToa divisioo of the external saddle. 



I 




TiBiTiTia Bmu. 

She Meond latanl lobe is two-pointed. The aaziliaiy lobes, two of wUdi m 
ontsidethe umbilioil margin, only show eztramdy ineonspifliiotia dentienlatioas 
■oaiedy recognizable with the naked eye. 

The external is the highest of tbe saddles. Beginning at the first lateni 
Mddle the saddles appear to be wide and low, as in AnafOttitet KelvM, 



Height of til* ImIvImiI ....*.*!.** .* leS . 

TkMnM, „ , \ . . U S n 

Vidthcf Amtaina • • i ! J ! ! ! ! 6 " 

Legality and Geological Postftoi^ JavBYiaa Bii^{ in the Hakritae-Idmcafaoe 
of the Bambanag Section. Nnmber of ipadnMns evnuned, 8. 

. 2. TiBrnriB MtiEcuisoNi, E. t. Mois.. PI. XV., Fig. 6. 

k«J form only possesses sli^htlv inflatrd sides and a 

DOtty^mberOTBaneotation which agrees « ith that of the chambered inner casts. 
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There are on the sides yery narxow, fine stom-ribs, separated by broad intercostal 
vf&oet, whioh nm in a rian^^ tfieotioii up to the aiDall but iUUabOy iMckad 
lateral tuliordos anfl nssume a more fold-liko cliaracter with simultaneoasly-cccur- 
ling dgmoidal currature outaide the lateral tubercles. An intercalated rib occurs, 
uaTal«ibeftw«eat«DstciiifrilH; the Meondary lib addom imHea nith tbe 
neighbouring stem-rib and tlien appenrs as a bifurcated rib. Only two marginal 
tuberolea correspond generally to each lateral one. In tbe anterior part of tbe 
Iwdj^bimteatiratrHnnvf gitnrtliaairallu abgle itria-liks tiba an obaarr 
•Ue. A fine faint Epiral line connects the lateral tuberolee. 

As in Tibetilea Eyalli and in many species of Cyrioplevritet the longitudinally 
ekngatad external "ears" which are sitnated on the closely -set ribs persist up 
to the anterior end of the body-chambeb 

Aiterei.F'Nol known in detaiL 



locdily and Geohgioal JPoiition. — Juvavian St:i^ ; nf the "BuSbtuXbtM* 
Liznestone of the JSambanag Section. Number o£ specimens examined, 8. 

8. Tbititeb PBBBiN.SiiiTni. E. V. Mojs., PI, XV, Fig. 6. 

This species is closely related to Tibeiites Murcbismi and is chiefly dia- 
tingui^od by numorous ilat and crowded rib* which are grouped in a variable 



In tho circumference of the last whorl cnmprising the body-chamber in &»■> 
aateiior part, there are eight Bt«m*riba distinguished by lateral tuberolei> TbMB 
flba m diitingtiiahed by grcatar rtnogih bom 1Sk» mttkat ^bh irUeb aKanwIe 
with them with tolerable regukrity. TlttM lattor bear no lateral tubercles and 
seem to bear a scarcely perceptible sweUiog where the spiral line connecting 
tite lateral tubercles together crosses them. As the ribs proTided with lateral 
toberoles, as also the inserted weaker ones, bifurcate outside the lateral spiral line, 
tbe itnmber of tbe marginal tubercles amounts to four times that of the lateral 
tnbendm, but, on the other hand, only to double tbe number in Tibeliiti Murehitimi. 

IhwaidafbeapertiiRof flwbpdri«liindwtiM bmoM.iMn ibd» 

like and indistinct. The longitudMMUy jkggUhlll firtlBMl *'mn**fmUk iq» to Ifae 
Anterior end of the body^chambear. 

8iKture*.^]ioii known in dctt^* 




86 mm. 

80 „ 



H«ightoft)i«lMt wborl 
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loodUtyimd Owlogieal Potition, — JuTavian Stage ; of the Ilalorites-LimestODe 
of the Bmi fti^« "« s Seeliaiii. Wmiiharflf ipe d am— gniminwd, 1. 

TUsbftOMt of ft TUdUth 82 mm. in di&meter, from a sandy olsy of tht 

upper Daonella beds of the Bambanag Section; it bears the characteristio aodptne 
and possesses esteroal "ean " besides the lateral and margiaal tubercles. 

A morendautfl detoriptkm of the oask,whidi b oompaiaWa with TibetUm 
jjyul tf tut is more finely ribbed and therefore more richly ornamented, is precluded 
on account of its insufficient state of preserration. But it is neyeirtbelesa interest- 
log to establish the fact that TibetUet appears ahready in ibe Ctanile Mlb Hi* 
TCprnsBtative genu of WMUm In Barofet 9i».» OfrhptewrH«$, appnn nwlr 
rimidtaiMOD^y Id the Jnlian UnMrtoiieot BOtti^^ 



b. AHATIBtfriTRB. 

1. Anatibetites Kbivini, E. v. Mojs., PI. XIV, Pig. 9. 

1880. Bciaiomt*! Mimaiafamu (Dbafmd) GrialiMb, VMnii* OmL Snrny of ItiU, T«L ZHI. ^ 98. 
ItMl lTa>irtwltomMr^M(miriiniil)qfiiriniit.1lwi Hwr' " — -j-*^-' - Tol. XXIII, p. 142. 
Itn. BtraelUt; E. t. Uojt.. Vorlanfitre Braerknogtn SWr ii» Ceplsalopoden-FaiiMn ditHiaib}»'Ito 

Sibniigiber. d. ksis. A'sid. Mslaem -natant. Cl .Bil. CI., Abth. I., p. 374. 

The figured specimen, tolerably completely preserved, may be taken as the type 
of the apeoiea, irUle the one died 1>7 Giie>faMii» to vUeh alone all fhe abore 

quotations refer, bclonc;s to a variety distinguished hy a somewhat more robust 
sculpture. Of this variety there is only a fragment of the body-chamber present. 

The Ugli'iBoathed shell oonditi o( tridely embracing whorla irliioli are 
than wide. The umhilicos is modeiately wide vheie the whorls are chambered, 
but on the body-chamber it visibly narrows, a circumstance wMoh 18 tO be ngBlded 
•S a oonsequenoe of the considerable increase in height. 

Tbeohambered wbods pteeeDt esaotly the appeatanoa ofan internal cast of a 
Tibetitet. The mtxkratply inflated oxtt-rnal part, bordered by distinct nara^nal 
angles, bears upon those two rows of strongly marked external •'ears," which appear 
io1ie«tiiateaattheestnimties of tbe ribs reaching up to them. The ddea en 
ornamented Trittelightlyeurved ribs increasing in width ontwaidly. The latter 
begm, wiflunittQbflRileB, on tht> umbilical margin and thicken considerably below 
fhemiddleotthelieightof the sides, simultaneously forming strong lateral tuber- 
elei, after which they nndeego ft Wnraatkn. OiiiliBOiitviiuafH&tbeiihithidnft 
into strong, spirally elongated, marginal tuberdee. 
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ttniAJike longitudinal keels. A flattenin? of the external ar^^a on ih, >;ndy. 
abambv, on irlrioli dw tbnad-Uke longitudinal keek soon disappear, takes place 
nmnltaneouiily with the modification of the extcnnl « mn.** The figand epeeimen 
**** °* ^^"^ body-cbambcr. a slight shallow depression in the 

Biddb of ihe external part. The lateral sculpture likewise oadergoeB some modi. 
flwUono on the body<ihamh«. Btf mmtioDa of Um iDn oemr mdy, but tlw lattu 
are nmro crn« led to-otlier. The itnngfh of the laiendand mnpnA toberaUi sIm 



decreases considerably. 

The gieatmorphologiodagreemfliit with AraeMtet irhiob the body-chamber 
offers is more strikingly evident in (he above-mentioned Tariely feom Bimkln Paiar. 
The fragment of the bodychamba distinguished by thr. somewhat more robust 
aedlptue doeanoi low the external Bonlptmne so quickly as the typical specimen 
given. Moreover the thread-like longitudinal keek oontinae» thoo^ wiHi deeieai- 
ing strength, farther on the body-chamber and still show knot-like elon^atixl 
awellings at the point of intersection with the greatly weakened tiansvcrse ribs. 
More anteriorly there appean a fahit fine middle line between Ihe fiinad-Iike 
longitudinal keels in the middle of the externa 1 inrt. The agreement with imwi g 
Europeanirerac<»<«, as, for example, with -aera«ii/e« JBelloitii (Ceph. der flallat 
K«]kekU.fid.,p. 607, Taf. OZXXIX., Fig. 10) and StntUie$ ro6«ttiit (1. e. 
p. 505, Taf. CXL , Fi js. 9, 10) li,thl!oa^ the peculiarities here described, so great 
that without a knowledge of timantniea tbeie would not be the least besitation 
about placing the Indhm torn In BeraelUe0, as I have done with the fragment of 
the bodj>diamber faom Binhin Faiar. 

Suturei. — The sutures also point to the close genetic relationship with 
fibetitet, in which genus exactly the same coratitic type of sutures, a type 
ehamcterisedbirft^vMonof flia«x(en»lMidlo,biepeated. Thepwe en t ap e ei esis 

distinguished by remarkably shallow lohes, finely and regularly (lor.ficulr.'ed at 
the base, and low broad saddles. The denticle, separated from the external saddle 
bj an indeutatioa, is piaporthmally MnaU and narrow. The external lobe blower 
than the first lateral lohc^ divided by a trapcze-likc median projection. Indications 
of two slight projeotiona are noticeable in both the halves of the lobes. First lateral 
kbe bfoad* with aboat six or aeven slight sanrationB at its base. The second lateral 
lobe and the snooeeding ttiw aoxUhury lohea np to the nmUUoal maigin ahoir 
ft very alight gradually decreasing serration. 

The broad low saddles are like right angles in which the angles have become 
blvnt and rounded. The extenal nddle ia somewhat lower ttiaa the flat lateiml 
saddle. It must bo mentianed that the character of the sutures, of course putting 
aside the deoticlo freed from the external saddle, reminds us greatly of the type of 
sutures of the Ceralite* of the German Musohelkalk. 

DMMiinowt.— 

TO— isf Umsk 

B^UifHMlHtvM. Ml • 
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J, HIMALAYAN FOSSILS. 

Localily and beological J>a«<.c«.-Juvavian Stage ; 
stone of the BA«bimag Section. Number of speoimena examined. 8 ; &om Biiiifaii. 
Faiar, 1. 

S. AjuxssBKBCtBt aonr. I. JbA. 
ThefttWnentof •Iwdy-ohamber, which is broken off at the last sertnm.romindi 
« ttnongh its similarly robust sculpture as well as by its shape. <1 tj« J"!!!^' 
roft«*/«* CCeph. der Hallst. Kalke. n Bd.. p. 505. OM. ClAXVlll). 
bat is considerably natiower and most bave alw posswed ft niidiiiMrower 

The flattened external part shows a median longitudinal line on the cast. 
LoaOiti, and Geological Pa.tfi«i.-In th* H«liwifc»Um«tMW of tbe Bimbft. 



Ob FA1LATIBEIITE8. 
1. PiBisnBRTM BBBanunni, K t. Mojs^ PL ZV, Fig. 1. 

ThiasheU. distinguished by » TerysiwngiOalptaWi of '»dely embracing 

Wbwls which are higher than wide and enclose a narrow umbilicus. The external 
part is hH"btly inflated at the beginning of the laat. stiU chambered whorl, but rises 
* . ♦i.«mi,wjB nark hnrdered bv tliB«t«rDil •*«•»* toiwwrds the end <rf 



orest-like with the middle part bordered by tba ( . . ^ ^. * _^ 

lUBwboil. The sides ate inflated and reach the maximiim <rf mflataon »t the itnmg 

kteral tubercles. 

The sculpture consists in the lower part of the cidMoC undiTidfld «bW ribs 
running in a straight direetum to the Ifttenl Inbewtos. TlieieMe oa the whole 
ODly nine of these ribs, in the circumferencn of the last wLorl. These chief ribs 
aredivided outside the lateral tubercles regularly into two ribs which do not again 
bifurcate. They run up to the external part with a slight concaTity directed for- 
Vttdi andbeir spindly elongated marginal tubercles on the outer margin and 
narrow elongated external "ears" on the ostemnl pnrt. These latter border the 
middle region of the external patt on both sides, this region being traTcrsed by 
tiansTenerita. Besides tto ahow-niBBtlmied obief libs, dumetetiMd by hteral 
taberoles, there are also intercalated ribs present which may in some places be 
traced to a distance below the spiral formed by the lateral tubercles, but they 
mostly disappear ontude this spiraL In the interspace foimed by two raeoeedins 
painotbifaroating ribs proceeding from tbo lateral tubercles there is, as a rule, 
only one intercalated rih present. Two intercalated ribs arc, however, sometimes 
obseiTed. Throe marginal tubercles correspond therefore to one lateral taberole^ 
and only iafBi« eases Coot msig^eltabarales to one latend tabefda. Vbe inter* 

■ oalated libs have aln ady attained the stren^-th of the bifurcated rihs on the outer 
margin, ud they are likewise proTided with margioal tuberoleb and external 
•••an." 



. CSAAIIIOIDBA. 68 

The heiprlit of the external "ears" in the anterior part of the last whorl 
(chambered tbroughottt) decreaeea in the same degree as the middle of the coEteml 
]Mrtbeglitttotfmllk0Bemt. The tudmui pui taw nam steeply rwt-Blw te # i i< » 
the narrow flattened crost, w}i\c\i in bordered faftlM eSlMlllI "MW** (//B^dtf^Of 
Imdioatad) newdy f oaiiig with one another. 

It btolM fi Mw a iBittatfa eottMqMDMef {h« vootimKmB heigbtetdng and 
mnowing, the external part might on the body-chamber h«T« b<eo pelfeetly pointed 
aomewbat as in ParalibetU«$ AcMphi and Paratihetites Tornqmsti. 

Stituree.—Th» median projectioD, bating an unbroken margin, ia divided in 
tile nidffle hf H deep indeatation into two lappeta. 1h» hpjwto tbaa tomtA 
•M lOTinded above. The two halves of the external lobe are onf-pointcd ; they 
do not reach tbedepthof the iirst lateral lobe which seems to be divided at its 
baae into two poinlt liy m burger inojeetbg dentiole. The eeoond litaral lobe 
possosscs two larger denticles, the first auxiliary lobe again only one, distinguished 
by greater dimensicuu. Up to the ombilioal margin four dentioalated anxilisry 
lobei be oountod. 

An cater lappet is freed from the external saddle by a deep indeatation, so that 
the external saddle appears bipartite. The outer lappet ia narrower and somewhat 
lower than the inner part— the chief part— of the external saddle. In the deep part 
into which the dividing point descends there is a small denticle to be seen on the 
outer side of the outer lappet. The outer wall of the saddle of tho chief part also 
fihows faint traces of serrations. Three small denticles arise from the first lateral 
lobe on the walk of the two Dfli^boariBg addlaa. In ttw eeoond latenl Mm them 
are onlv two such small dontirlcs nt *lic Iwro of the saddles. .'Ml the saddles are 
rounded above with an unbroken utargiD. 'Xh» greatest height ia reached by the 



. . . • . . , Ml 
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ItteaUtr «Mt MtyMJMtaM-JaVKvlan Stage ; of tho Ha]orittt44ttMkoae 
«f theBunbanagfleetioa. NnnilMirof apooiiDeaaeniiiiiwd,a. 



9. PAfi^TiBETnas Geikiei, £. T. Mojs., PI. XV, Fig. 2. 

This type which mfght be fakfn for a more closely-ribbed variety of ParatU 
MUet Bertrandi ia distinguished by a series of modifieations in the sculpture and 
fatorca whenhy Hie vaUdHif «f the ipeeiea aaaiM t» be aafBoiently established. 

The finer and closer lateral sculpture may be mentioned first. In the circum- 
feience of the last chambeaed whorl there are fourteen lateral tubercles, to 
wUeh doable the number of naigtaul tnberolaa'oamspoad, Ibr ben, ineoDtEait 
io ParatibetUet Berirtmdi, only two bifurcated ribs reachin;; tbc nntnr margin 
tail to one chief rib. These bifurcated ribs, which may also assume the character 
«t intercalated ribs, curve between the lateral and marginal tabertlfla nth a OOO- 



o^Tttr &«otod towttds and bend on the external part obliquely towards the 
anterior. On the inner whorls and at the beginning o£ the last whorl preserved, 
which belongs entirely to the body-chamber, there aro disWnotly ohawotfflffaed 
loigitadiDBlly etongaled esteetial - can " situated upon the ribs. But the " ears " 
are very soon clian-ed on this last whnrl into true external keek by fuMon. They 
enclose a middle furrow. Undulatiomi o£ the keeh» now take the place o£ th« 
external -eaw;" but oot waty rib ooffaapanda to ona of tli« undalalioin, tha 
number of which is somewhat leaa than that of the ribs. 

More anteriorly the external furrow seems to flatten and to assume a shape 
similar to that of Faratibetite* Sertrandi, but the dflfeotiTa {Maflrraftioil to lllb 
ngioD does nofe adndt «f a laiBdently nliabla oboerratiaa. 

The stage of growth in which there is a middlafumnr aeoominiuBd by external 
keeUt ia not present in Tibetitea Bertrandi. 

Snhuvti Thn aataMa alM pnaent difieieiicea oo m paied to I«n¥MUw 
MtrtrwM, 



r!iTii'.IK*l!l*a Ge'kifi. 
SntoiM fi«m tie specimen tigared on PI. IV, Fig. 4. si** 

fba onall aiaa of tb« outer lappet ftwdfrQmlSieeztanalMddlainay Brat be 

mentioned. This is so small and low t hat it couH be conaiderod as a lar-jo denticle 
dividing the two halves of the external lobe, the more so as the point which sepa- 
rates it from the external saddle shows an indication of a aenatiOD moih aa oeoOB U 
lobea pndiiaedbyaaBan''tooUi','firojeettBgiiithemiddle. 

Purthcr distinctions are presented by the braohypbyll notchings which reach 
the summit o£ the tint two chief saddles on the walls turned towards the first 
btMEallobe. 

Bhuikv ••••■••••••■^ 

M|iaiia*kit«Ud. 

IMOMM U> 

inda«(«*HgiUiM i« 

XiNwWy flMd <?wlof<tall>Mftoii^JiifaTiaii Stage; of «he HakctteaaiaHatoiM 
of «he Baanbanag BeolkB. Number of 8|Maiiiwiia emnfaMd* S. 

8. Pabatibetites Abolphi, E. v. Mojs., PL XV, Tigs. 7-10. 

The large specimeoi of a body-chamber illustrated in Fig. 7 is to be regarded as 
Oia type of the speoiea. to wbioh the chambered form, Fig. 8, alao belooga- ^ 
liguiaB 9 and 10 MfiaMiit nirirtinia* 



CEEATITOIDBA. gg. 

TUaapeciM fa not only sabjocf to a not inconsidernWe indiTidual vambility 
tnifealw toiftiher rtrong ontogenetic modifications occurring in tbe oooiie of the lost 
whorU. The innermost whorU agree In iMpeot of their wndptofd'tad A»m oa» 
plfiloly with a typicnl Til.rf;(c» provid,.! with rxternal "ears." From tbk 
of development FarolibetUei Adolphi passes into tbe stage chaiacterized hv an ex- 
teaul ftmow xriOt •Mampniiybg imdohted keek. The estenal part assumes the 
shape of a slightly tnincatnl l.lndo Tvifh incn-asing sharpness and narrowing ; this 
being accompanied by a gradual weakening of the latend sculpture. The rx'irnal 
keels hsTelweoineeoinpIetdly obliterated, Mid fhemargiTtaltabercles, on tbe other 
band, converted into a cnntitiuously running Spiral line. The ribs on the too 
gzeatly weakened and have become faldform folds end ini; at the Tp.sreinal Htrix. 
Tlie latnal talierales persist, more or less weakened, to tbe mouth of the body, 
chamber. The foldi <n the body^shamber an moat itnngly dsreloped oaWde the 

lateral tubercles. 

The increase of tbe ribs results from bifurcation or intercalation ooUde the 
ktanl tabaielM. Itli fadioated 1^ tiie proporiioii of tin nungisal tobenleito 

the lateral ones, two to three ninr2;!nril tubercles soiiig to one lateral tubenle. 
Indications of feeble fine folds occur on the body-chamber in the vide interspaoea 
hstveen two •feroDger foldfl. The ht«n) tntMralea an alao oooneeted liy a faintly 
iiHllfftte^ apinl line. 

The variety illustrated in Fig. 9 is distinguished by closer ribbing and modifica- 
tions in the course of the aatnre-line. The specimen. Fig. 10, represents a small 
Tariety whidi hM ateedy ■ttalned the faataieo of atatmUy while atOl «f —mil 
dimensions. 

^H^tire*.— The 8iitnre*line stands in a transition stage from tbe ceratitio to tbe 
hnwliypliyll defelopment tad therefoie approadiei flie type of nitana of Amerjfet. 

In some elements of the sutures, ospecinlly on the inner wall of the external saddle 
and on the walls of the median elevation, the deationlation has ascended from the 
base of the lobe* to tbe rammit of the aiddle. Tbn median projectina fa of reiy 
considerable height and is divided In the middle by an indentation into two lappets. 
The two halves of the ex(.rn-il lobe are, asa rule, three-pointed, with a longer middle 
point. Tbe Urst lateral lobe, wlucb is at tbe same time tbe deepest, is distinguished 
by great braadtb; itfa father legnlariy dentieiilated at ib baiab whibt the dentidaa 
ascending on tbe walls of tlie snrlilles are considerably smaller. The number of 
auxiliary lobes situated outside tbe umbilical margin amounts to three. Of the 
aaddleB, tbe latenl oneb diMogoiahed byits ehaiaeteifatie diaiie. Li PtmditeUttt 
Adolphi, for example, the outer lappet is as wide as, or even somewhat wider tbnn, 
the true external saddle, so that the latter appears as a double saddle divided by 
• deeply cut indentation. In the variety illoatiated fn Tig. 0 llifa iadentitfan 
ttiin fl# iMunaa tfie fl|>f i»>i^fT of aa adfentUioaa lobe on aooonnt of its gimter 
width. 

Ihe Tariety jost mentioned is also distinguished by more exteuife dentioula- 
tionof flieaaddkiaiid byibe gnatev bNad(b«rthe^lBtter,M«dlu by the two- 
pointed dinnoii of the flat avxfliaiy IdWk wbididMnn»i«Daiikablylai|BBBdfaB 
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ZoaOUf Md Q*dogi«at P«fUtok— JuratrftttBiage ; of the Halomttei'IAmiloM 
oCdMBanlMBigSeolkii. Mmnber of ■pedmeM mmimfl i i, 10. 



4, ATTOttTrnsa AMOUSToaKLLATUS, E. v. Mojs., PL XVI, Figs. 1-4. 

Of tiib species tbere are only cbamberod specimens in wHoh, on the anterior 
fraotond «dge. the external furrow sunk between feeble longitudinal Iceels is still 
present. BotM thb folTOir, u«oald bs piond fromMTOBl spedmeos, visibly weakens 
in the direction of the body-chamber, it h to be supposed that, as in tbe closely 
related Farataetite$ Adolphi, the furrow becomes entirely obliterated on the body- 
chamber and the external part aannMi the fom of a traoeated blado. 

la. the fyileal forms, Figs. 1-2, the redaction of tho lateial sculpture t» the 
dimensions of weak folds and the obliteration of the three series of spiral taherales 
ooour already Tery early. The disappearance of the lateral tubercles and their 
leplaeeoinitbya spiral Hoe form an oHsntial dlaUnetloii in aontiait to PaMMS*- 
Ute» Adolphk The early conTersion of tbe mar^'lnal tulir-rrlM into a marginal 
spiral ridge, Trhich in the present species occurs already on the chambered whorU 
hut in. FaraUbetitei Adolphi only on tbe body-cbamber, isUkewiw very ismarkable. 

I oODsider the fcagmnit illustrated in Fig. 3 as a Taiiety oharacterized by a 
more robust scuplture and a later be^innin^ of the latter. Tn this form nlsa the 
lateral tubercles decrease remarkably in size in tbe Ticiuity of the anterior margin. 

Aafarct.— The latare-liae vBm a vetj good badifortheflbanoteitotianof 
the present species ; the external saddle and the median projeotion «f tiio external 
lobe especially exhibit the peculiarities. 

By tbe fact that -from the wide depiesdon in the niddle of tbe large mediaa 
projection another small elevation arises which entirely reeetnblea a low small 
median projection, the lateral lappets almost acquire tbe appenrance of independent 
external saddles, somewhat comparable to the external saddles of tho groups of the 
gsnns FtfcUUt, wUoh aie provided vifli a shore eztentat lobe. 

The outer lappet, separated from the extern :il sLidiUo, is, in striking contrast to 
that of J?aratibetit€$ Adolphi, so extraordinarily slender and low that it does not 
give the unpreseion ao muoh of an independent saddle as of an aooesaory dentiale of 
the extemtd saddle. 

The serration of the suture-line progresses still further than in TaraO.heHtei 
JMfM- It almost assumes the character of a dolichopbyll serration on tbe inner 
vail of the extmnal saddle (Elg. 4)J 

There are three aoxfliaiy lobes oatalde the nmlnUoal margin. 



1M|la«f tht1«itwbi>rl . \ * \ * \ \ .\ \ 'I 
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Locality and Geological jPo»itio». — Juvavian Stage ; of the Tfliliiiritf»-Tiiiifliitftnft 
of the Bambanag Seotion. Number of speoiiaeiu examined, 8. 



S. FAKiSDsnm Touqnnn^ I.T.]Ic4^7LZVI,Vig.lk 

Tlia imiflr wlrads of tldi ipeoiM maj lii sonrideind to agree almost entiielr 
vith thne of Pdrv^lifM gugtw/mflaftn, and I should perhaps have bad 
no hesitation in Ngarding t]ie pveaeot sped mens of the species just named as the 
young stages of growth of PpratibeUlee TornquuU, if the different Btructuxe of the 
■atnrefl bad not made the separation necessary. 

The specimen figured shows a disc chambered thronf^hout and culminating 
in ■ blunt blade externally. Tiiis disc gives the impres&ion of an Ammonite of 
thedivUMiotilie JStfiosAwMi bj its lilg1i.iBoatlied ilinott imool&dun. Tba «b- 
iernal part is already bluntly pointed at the beginning of the last whorl. The 
position of the marginal tubercles is still marked by & marginal spiral ridge, but 
fhis Wfinl i> entirely oblitented in the fnrthor oonrie of flie last •wbaA Latonl 
tubercles arc not present, or are only indicated. The lateral sculpture is confined to 
feebln indications of sigmoidal folds trhioh terminate on the marginal spiral ridge. 
Xiie small remnants of the shell which have been preserved from the region of the 
nmbillent of one half show strong lines of growth. 

Suturet. — This specimen, wliicli shows the duplication of the snturc-line in 
an excellent way, only possesses rounded summits of the saddles with unbroken 
maigin Id fpite of Hi oonaidsnUe liae. 

The slrorj[;ly developed median jirojection, the onf^r lappets of which ascend 
nearly to the height of the outer half of the ezteroal saddle shows, in the middle 
depressed region, thne denticles aepamted by iha31o» fatotattoM, of wbidi fhe 
ontaal <ne again taVcs the position of a metUaB. pnjeofiaau 

Tlio external saddle is liividcd into two nnoqnal halves, the inner one of which 
is wider and higher than the outer one. Both halves are denticulated in the 
braohyphyll mamter on the walla turned towaida the deeply out lad a m taMoii. The 
two halves of the external lobe, as well as the indentation dividing lha Ht wu a l 
addl^, run together into one point at their base. 

Iho fliak lataial lolie ia fonr^pointed at Hie Iwse. O&m deatielea aaeeud tiie 
valla of tlie oaddUe but without reaching their summits. The second lateral lobe 
and the auxiliary lobes, four of which occur outside of the umbilical margin, 
era wide and beset with many teeth of approximately equal size at th^ baaa. Th* 
MnOiaiy Htddka m broad and low. 

Iffmemioiu. — 

IKainsttr • UO 

n*if(l>t of tba lu-. nborl M h 

Tbiokncw I, >, S3 

Width of the tiiEbilietis <• 6>i 

' Iiocalitif and Geological Pofi^ion.— JavaTian Stage; of the Haloritos-Limestone 
«f tiM BambaiiacSoakiaio. Kiimbar of nmimaiia exaiiiiiiia4i 1* 
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8. HAtlEBITISBt B. T. Vx^ TeigL OepIuOopodMi dtt Balhtttte Kalfa, BL 

• p. 6S7. 

HAinsnn (?) nor. L ]iia., VL XTI* Eig. 8. 

The satures illustrated are taken from a fragment of a cliambered whorl with 
a blantly-pointed external part. Sapposing the fragment to be complete, one should 
obtain a din Bindlar to that of ParaUb^et Tornquitti, distingaisbed, howerer, by 
a nmewhat greater taraadth of the \rhork. Whether it is correofc to aariga it to tin 
genus Saufrites, as yet recof,'uiseil with cfrt.ainfy only in Europe, must remsin 
doubtful, speoially as the tapering of the external part to a blunt blade without a 
fUioirliaanotyatbBeo obaervedin Sia»urite9. 

The character of the suturo-line does not, on tlic other hand, admit of any 
doubt tbat we have to deal with a species only distinguished from Paratihelitet by 
the ddicthoplijll derelopment of the sutures. ParalibelUee agrees, apart from the 
tapeiin^ of tbe esteraal part oeeofiing on the imter whorls, with Hauerilet ia Uw 
mnst essential features and differs only in (Ik- i^mfinal development of tlio sutures 
which is ceratitic-bracbyphjll, whilst Maueritea has already reached the dolicbo- 
phyll stags. Aa it does not, from tbe analogy of ParatiMite§, mm impoaiible that 
a bluntly tapering external part might by a fusion of the two external keels hare 
aiiseain Unuerites as well as in a subgenus closely related to it, we have placed the 
present fragment for the time being in JIaueritet, emphasizing bowerer the 
uncertainty ndaUng in flie oaae. 

Sutures. — The closest agreement Tilth Paratihefifes exists, as already men* 
tioned, in tbe arrangement of the siitural dementi, and eepeoiolly Paralibelite$ 
AUfwafoMllafiw shows the entirely identical arrangement of the median projection 
. which is indented in the middle like a lobe and flanked by large saddle-likie bppets. 
In the lobo-like indentation of the median projection there arises a very broad 
eentral body, again comparable to a median projection, and provided with five little 
summits bluntly rounded above and vfth fbar rounded pointa between them. Tbe 
central body is separated from the saddle-like hippets on both sides by a deeper 
indentation. The resemblance of these high lappets provided with notches, to the 
external taddlea of Ptychitet is very strikbg. The outer branch of the saddle, 
freed from the ime external saddle, is efaanoterised hy thelobe-Ukefennof the 
iDdentaUon separating them in the manner of an adventitious saddle. 

The mtdn stem of the external saddle is divided by the freeing of a largsr 
upper laUral braneh. vhereby Am odlmtnating stem beeonea Teiy nanoir. The 
notches are throuf^Miout doliehophylL The two lateral saddles hare suffered through 
weathering and they appear for this reason simpler in our illustration than %roulil 
I? , ■ ""^j'^'^*! specimens. The auxiliary lobos are not preserved. As to 

the eh,e lobe., the two halves of the exten.1 bhe appear tmi^tMl thNagh • 
small derated denticle, whilst the fiirt latoal lobe ST^tO OMdMp poinl. 
jitaMwfotit.^Not measurable. 

tha Jf l"!*'^'^ a»«i«l«i.-Jii«ifiaii Stege; in black Umestooe rf 
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b. IiaOLIIiPiE. 
L TKAOHxantAni. 

The family of the Tiiolitidaj ia re|n«Kiited in the Indian trial only by ttMdijw 
eeiatea which, however, do not play any important part and appenr like nleoMnto 
9t a fonign faima vitbin the Cen^idea, well represented by the Diiuiritid». 



1. T&AOaYCEEAS. Lacbs.' 



0. PAOXBAOHTOBBAS. 

Qaan or fboiaacuycerata valioa. 

FiOTBAOHnnAs BAiravAMOi^ E. y. lloji., 71. XYII, Fig. 6. 

Tbl» fragment, obambered fhrougbout, belongs to a oarrow rather high- 
mouthed form from the group of Trotrachycerata «aUtf«, fai whidkU nmindtOK 
by the character of its sculpture mostly of Protrachycera* AeoU from the Julian 
Hallstatt Limestone (Cepb. der Hallbt. Kalke, 11 Bd., p. 639, Taf. OLXJU, Fig. 1). 
Alto Ppoffwelf MTM iMiftftotitoiHR, fiom the longobidKUaii 8tege (Oepb. der medit 
Mai-prfivii;/, p. 120. Taf. XVIIT, Pigs. 4. 5 ; 'WS. XX. Fi";. ] ; T;if. XXII, Fig. 5) 
abowl a consideroblo resemblanoe in its shape imd in the corresponding number of 
ipiial taberotak There is nerertbtlcM bo eomplt tc agreement with any of tbew 
formSt 80 that we may well consider the present form ds a De\T species. 

In striking contrast to the feebly developed brood rib« separated by wide inter- 
costal furrows stands the strong development of the spiral tubercles, of which 
there are altogetter dght rows. The strength of the tubenles in tr^Mekgcem 
Aeoli also surpasses that of the feebly developed widely ^separated ribs, and the one 
essential distinction which exists is that the interspace between the oblique spirally- 
elongated eztemal **ears" and the marginal tuberolea in Fntraokgeem 
ralphuanum is much less than that in Frotrackyeerat Aeoli. The ribs of PfOfftH 
eigcerat raiphtufum also show a somewhat stronger bending on the sides. 

Arfwva.— Not known In detail. 

Dimentiona. — Kot measurable. 

Locality ond Geological Position. — Camic Stage ; in blacki.ih-grey limestone 
from the rocky oliffs facing the Balphu Glacier, on the left bank of the Lissar 
Biw. Number ol fpeeimwia enmined, 1. 

•Ctivliai«iri«teBdlrilil(rXbliMb U II,|.SU. 



^ HWALAYAN F088IL8. 

b. TRACHYCBRAS, *. »tf. 

Tjucbycebas, n. f. iud., V\. XI, Fig. 9. 

ThU lindctemmahle fmi^mont, probably ^^^^^J^y'ZAT'tir'J'^i 
in order to show tbat, contrary to ll» IHmJto Twpit» b«d> of tbe 
Krranl in^ee, i«a in the reports of Perri. Smith on 

S^Sjftes. Limestone of California, reprosent.tivee of the genos Tf^oeffl, u« 

-jMBliB the Tropitcs Iiin»t«ie o£ tbo IlimAlaja. .^-^^ 

'^^ough the external part ooidd «* te expoped H 

«ini fa the rtndy of Baropean material, scarcely doubtful tbat have tn dca 
S;*ith a l^ycera. The lateral sculpture «1;«>-J^« ^^^^f^^^ 
the true Trachyccrata. Iho great number of spiral tataolOB. tbe kmd of dowlop- 
Lent of thef«.btera«i«0f t«b«l*a.tluit to. appearing on the nbs and sp.rally 
wSLnganteriorly. the chamctcr of the umbilical tuberelcs. the nature of becur^a. 
tuVe3^vLsion of the strong rih^ which are separated by deepinteroostal funowB, 
^ aU in oomplet. harmony with aooh • «.pporitioB. Ono ndght ^^^^^^ 
toesmw «ie opiidoii that tlie piwent fragment might belong to a spociee feom the 
group of I^lvMrsto i««V«ir«M«. A dedded opinion «mno^ however, be gi«eii 

*'*"^''8light widihofthenrnWliooeortlie ooneiderablo involutiomrodd lie in 
aeeoidMivitb ih. \r,^Mz^. of the fact that the ideologically younger memhw 
offtrtoclc or a sLri. . of forms are Teiy frequently much more involute than U«i» 
whibh are geologicaUy older. For on the supposition that Uio Tkoplle. Linwetaie 
olthoHiiiSlajneewaiae the Alpine Irtpites Limestone are otTuvahrn-, the 
species represented by the present fragment wonld bekmg to the geologically 
youngest repieaentatiTe of its kind. 
Arfww.— Vol known. 

r. — ^Not measurable 



Lncaliiii and Geolooical Position.— Camic Stage ; in the Tropites Limestone 
of Kalapanii in the VaUey of the Kali River. Number of spcdmmi esamined, L 



Quan Of TBACHTCBBATA BUFLIOA. 



Taaononas nBmcmCt E. ▼. Uoje., PI. XYIL £ig. 7. 

Cf. Trachycerat Avslriacum, E. v. Mojs., Cephalopoden dcr HallstStter Kalke, 
Bd.II. p. 677, Taf. CLXXXII. Fig. 8; Taf. CLXXXIU. Figs. S, 6-9; Taf. 
CLXXXIV, Fi?s 1-3; Taf. OLXXXV, Fig. 1. 

The specimen illustrated, tk., a oast with the beginning of the body-chamber, 
sgreeRin it* general features with Trarht/ceras Austriactimhom the Feucrkogel near 
Au&bce in such a imarkable vay thai I should not have hesitated to identii'y it 



.-ivjui^cd by Cji 
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wKhthii dmmoterbtibipedes^ Irat for fiie fiust that f be more shnple atmotiue of 

the suture-lLne requirod the isolation of the Indian form. I therefore i«g&zd iUs 
latter m tlie represeatatiTO of Trachyceras amti-iacum and designate it TraeAg* 
MnM tAeUeum. Should the differentiation of the species not be considered jastiflod 
— «liidh in this, as in so many other case*, is onty » natter of ladiridnal coooeptioa 
or personal jnd^ont— the v^irietul nam^ w, MMiMb ahooUlw ftddadto tllS 
Indian form of Trachj/cerai aiutriacum. 

laooatcast to Am lUaifntlaBa <rf tin ahdb of Tnu^ifemu oihMomw, our 
illustrntion of Trachyceras tiheUcum shows this difference thnt, instead of the 
external double row of tubercles occurring in Traohfctrat auttriaouMt only knot* 
UkeaKtremttiMot ttiern»afeto be Man in 2Va«ky«enw IsMiqiim. lUilhowing 
to the fact that the present Kpocimen of Trachyceras Uieticum is a cast on whioh 
knot-like jBojeotions of the extremitieBirf the liba are shown, instead nf the external 
aySnl rows of tabereles, as mentknedin the abovo-dted description of the species, vis., 
Tracktfeerat austriacum. A IpeoUly stroni,' development of the projeotklU of the 
extremities of the ribs is, however, reachctl in tlie luuL-in east. The swellin<«) of 
the extremities of the ribs are separated from the laterally situated spiral taberolea 
by spina dflpnoioiu. Taking the rows of th« eitanial tabandea in the abella ae 
two in number, the total oombw of the upol toberolfla ooouring In one half of a 
K horl amounts to 16. 

Aitarva.— Coapared with IVacftjfMnra MMfftawai the aaddlee Aaw « lesa 
deep dentioulation of their sterna. The first lateral bbe fosea into a narrow f A^*, 
trhilst in Trachijeera$ Muiriaotim thia lobe is irider and ttppe«ia tripartite. 



Dimensions. — 

DiuinUr •*4S tsm 

Haigiitaf tbalirtwhid . . M „ 

Tbidnm* i.itMi. •.....«•• IM „ 

Undth of tlw aicb'li-na W , 



ZoeMtg and Geological Po«<<^o«.—Canuo Stage; ia the Crinoidal LimestoDO 
of Bimkin Ikiar. Number of apeoimena examined, 1. 

2. SANDLINGITES, £. t. Mojs., Cf. Cephalopodeo der Eallst&tter £alke, 

Bd. II. p. 706. 

t. 8A]ainir«iTB8 Nioo&&i« B. t. Moje^ PL ZTII, Figs. 1, 2. 
The slowfy inereasiBf wheula are afanost aa hi^ as vide and embnoe ome 

another only on the widely iuf^itrd extprnal part, up to the marginal tabendeib 
vbioh are thiM Tiaible in the widely opened umbilicus to the spiral of iavoiation* 

The aoolptiire cooafalB of sharp-edged narrow tnnarefse libe sepamted bf 
wide intercostal furrows and mostly runnini; uuilivided over the sadesto the external 
part, where they terminate on the inner ulii rls with feeble spine-like tubercles 
before they reach the smooth median band, while on the body-chamber they close 
gradnaUy move distinettytogeUMf from both aides, vbarebyttie eKtanal tnbeielea 
deorease in strength at tiie same time. 

*bito ifdWanr &t«l finnb nf^lud to Di. PImnc for kjp gMttKW umbou tbii f«na «u ^ootad 
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HlMJtLATAW POBSILS. 



The ribs are somewhat more strungly developed in the lower part of the lidei 
and mn hero in a strictlj radial direotioD up to the BBgiilftr fltovstkni* ttm whieh 
point the ribs becoming somewhat weaker describe • alight concayity directed 
anteriorly lip to thu mnrginal tuberclee. From the maiBinal tubercles the ribs 
nm tolerably straight up to the external tabercles. If one oLaeivui the sorfaoe of 
' the rifaaon fbe eart 0I0MI7, their edge appears as if formed of sharp apeitaial 
ninr;::ns which, in some places near the \imbilical margin on the above-mentiocod 
Stronger part* of the ribs, show crescents whose concavity is directed forwards. 
The hifbfoatioD or InteradatiaB of the iccondaiy liba wbleh haa been aw erta d not 
to oocar often, takes place outside thu above-mentioned angular elevation of the 
stem ribs. T^'be^c the shell )■ pceserrod the aozfaoe of the riba appears less sharp- 
edged and oven slighter. 

In die illnatiBtioa (Pig. S) of the eztemal p«if fheUftmalionaof the liha oooat 
SWBfiwliat more frequently. 

Suture$. — The suture-line shows a dose agreement with that of Sandlingitea 
Arehihttldi ; it asoends in a timihv way to the eiztremely shallow eeoond lateral hihe 
and an unbroken margin, with the exception of the two points of the external 
lobe aud tho feebly indicated serration of the first lateral lobe. Tlie cxtpr-iHl 
saddle is considerably lower than the lateral one. The second lateral lobe is ou the 
nmhOieal margin. 

Diumttfi ...,,,88 mm. 

H^i^-lil of Uif 1m; wborl 9 , , 9t „ 

TLl«lu<.<.n , •••••••••»•„ 

>Viil4b of ttp liTTiiiilicim 14 ■ 

Zieeality and Geological Foaition. — Juvavian Stage; of the H&lorites-Limestone 
efthefiamhanagSeoUoo. NiimheroCapeaiuaiaeummed.8. 



2. Sandunqites AiicHiBALDi, E. T. Moja., PI. XVII, Figs. 3—6. 

This species which is easily distinguished from Sapdlingilea Nicohi by 
he nnnmons crowded transverse rths, lacks the stronger accentuation of the 
stem ribs, tbo angular . 1< vaiioos on them hefore the be^nning of the Ufoivation 
of the ribs and their backward curvature. Where tbe shell is preserve.:! (e.g., inner 
whorls of Fig. 4) the riba, slightly bent on the sides, arc somewhat rounded ; where 
the shell is wanting the riba appear more sharply edged, as in Figs. 8 and 5. and 
separated by wider intercostal furrows. Bifurcations of the ribs are not infrequent 
^'^^"^ mosUy Ion the sides, but sometimes also near the 

umWlfctl Margin. The marginal and external tubercles are sharply marked on the 
ehamhered parts of the shell. 

^ w ■^^"f".'"^"''''*^ ^""-^^ ^^''"'•1'^ t^"' middle of the external 

C-JZ «r" w 'V-^-^-^^ on the cha.,a,ered part,, in which case. 

Weyer. tteex.erndtnberci«be^ «W The soulptu« 

a^mes an imgular and somewhat oh««»e eh.«urter on the bodyibamber .Bd the 
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marginal tubercles become obUterated. The present speoieB •hows aome naem- 
blaace to tha Barapeui 8mmtpUe» Beyeri (Cteph. dw BUbt. Kalka. 11. Bi, 

p. 713. Trif. OLXTir., Fii?. 3), from which it is diltiiigaidMd by ths lowsrwhoda 
and the feebler curvature of the ribs oa the aidtt. 

Aifiira*.— TlieezterDBllobeia divUfld Into two poinU by a smaii blunUy- 
pninted median projection and is deeper than the first lateral lobe. The latter h 
•lightly •errated, whilst the «baldDgly low seoord lateral lobe, sucoeeding the hi?h 
laternl aaddlo, u not eemted. The internal lohe is of moderate deplb and width 
and i^aan at its base rounded and not serrated. The aaddiea hava an imbnkiea 
margin. The external saddle must be corisidered low in i H< r*ri w> with the 
hiieral saddle, aaceoding high from the tirst lateral lobe. 

DiDMiMton*.— 

Dilmtter ••••••....H hi, 

H«igbt of th« Itrt wheii * 10 

ThiekiiMi .n,. ••<••». ...M 
Width aftlMaiBbiluiD* " 

LoeaWy and GpoJwjkal Pos?7ioj».— Juvavian 1=*?".,.; of tho na]oritaB>IiimiMtOae 
of the JBambanag Section. Number of specimens examined, 11. 



a. 8IB.RNITSB, B. v. Mbjs., Cf. Cephalopodoi der HwUgtilttwr EaUn^ 

£d. II.. p. 726. 

Gboov or BIBENim ABGONAFF& 

L SnmnxiB ■lasan, B. r. ]Caga« PL XVII, Pfga. 8. 9l 

Tliis nnrrow bicrh-moiitlird shell is narrowly nmbilicated and shows a rapid 
growth in height. The sides are feebly inflated and conTer£,'o towards the narrow 
external paxt wbicb is fonned bj the two bade enclosing a deep external furrow. 
Towards the narrow nmbilioul tbe shell slopes gently (without any intorvoning 
sharply marked umbilical niBi^ ohaiaoteiiied by stimigK tabeKlas) towards the 
umbilical suture. 

Tbe transvene sculpture on tlio pennlfiiBata vbori ot Oe tagnMot illastnitad 

in Fiir. 9 predominatos, in reference to its strength, over the lons^itudinril ^eulpfura 
represented by the series of tubercles, and tbe sigmoidally curved ribs become 
weaker only below Ibe middle of the aidea -where two to tbree nwi of spirally 
elon^ted tubercles are more oonspicuous. This lateral sculpture reminds us forcibly 
of that of Proirachyeerat Mttdmga (Ceph. der HaUst. Kalke, XL fid.« p. 624, 
Taf. CLXVI, Figs. 4, 5) and of Atuuirtmtet Bkkehtmit (Gepb. der HaUafc. Eaike, 
II. Bd., p. 773, Taf. OLIX, Figs. 5, 6). True external keels are not present in tbe 
posterior bnlf of the pcnultinni* wliorl, the only p?»rt availfdile for examination. 
3'he ribs terminate with obliquely placed external tubercles, and irregularly alter- 
vatiDf bifareationa, ebaneleristib of S^rmiUttt oeou immedialaly before the 
external tuborelfs, so that tsvo tnbprclos correspond to one rib. Between these 
there are ribs with only one external tubercle. Many SireuUei show this feature 



M uimAlayan fossils. 

either in the mora joathf ul itage of growth, or also ia the adult oooditioa. We 
ham obsenred foniu of the last category as tnmaitioii forma betwaen tiM Proff a«ity> 

earai-stagc and tbe stage of Sirenites. 

On the outer chambered whorls illustrntol in Fiijg. 8 and 9, crcnulatcd rxt-jmal 
keela have takea the place of the external tubercles and tbe trausrerge ribbing of 
liie lateral aoolptnia beoooMa leaa pnndneot oomparad vith the longitndiaally 
arranged sfrios of tubercles, of wliioli from 10 to 13 may be counted. Tlie ribs have 
on the sides a strooj; (xmcarity towards tbe anterior suooeoded by a not incoDsider* 
aUelwekwaid oarvainraoD tbe oater part of tbe tSAen. Tbe last part of the ribs, 
agfSn onxTin; forward, becomes more conspicuous and individually stionger er 
weaker nocordincf to the strength nf the developinetit. Tlie tubercles show a lc4s 
founded outline. There are two tubercles on tbe abore-mentioacd more strongly* 
markod poiifams of tlw riba. Ibe atogle aeries of tlM tabeidea are of vneqinl 
stronr^th nnd sneered one another at unequnl disf.incoa. Sirenilet drgnnt shows a 
great rcacm'olancc to Siretutet Staohei (Ceph. der Kalbt. Kalke, II, Bd., p. 77fj, 
Ttf. OLTII, Fig. 8), firam adiiah it is, however, distinguished by the different 
arrangement of the more stiODgly marked portioiia of tlie dba^ as well aa by tte 
modifioalions in the sutums. 

SM/nre*.— Tbe external lobe ia shallower than tho first lateral lobe and is divided 
in each of ita balvaa into two potats by a narrow dentiole. Tho two latetal lobes, 
the f.rst of which reaches tho greatest depth of any of the lobes, end in one point. 
About four small auxiliary lobes succeed these and reach the umbilical m irgin. 
The eztomal saddle Is disHn^nbhed by strong development and considerable height. 
It is divided into two halves by a deeply penetnting seooudary bbe^ of wUoh the 
outer hall, nearest to the estonial lobe, is the nanower and tower one. Iliedaitl- 
cnlation has reached the leptopbyll stage. 

I« strlkbg disproportlon to the belghi of iheeztaraal aaddleiailie insignificant 
elevation of tho first lateral saddle andof Vb» otber aaddlee followiag in Mgolar 
grad^ion of size. The auxiliary lobes appear as narrow denticles. 

xJtecMioiM.— Hiew are not measurable on account of the fraamentary state of 
tlia snaoiinmM. ^ ' 



^./'''^^'^^^^ical PoBifion.- JuYt^yhn Stnge; ofthe 
Of tbe Bambanag Seotion. Number of specimens examined, 2. 

a. Sorama Biobtbbi. B. t. Mojs., Pi. XVII, Fig. lo. 
of t^^ iSlSlil'!^,?"^^ ^«'« f«>m Lacic Limestone 

a^^^Jl T'^''^ ™ber of spiral tuber- 

posse::^ratrtSt^"^''^"^^ ^^'^"'^^ 

kcehi.only seren snir!?^^^'*""^' "P""* crenulatcd external 

tubsidea. Xhe^Un^tlir''''' l'^'^^^"-^ ^P^"' ''''' 

-""wwBoitubeioIea aie of unequal strength and succeed one 
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andher at irregvlar dMaaew. Hhe maTginally placed row of taberdes shows an 
elongation in the direction of the ribs, whereas in the other tubercles the teodeney 
to a ipiral elongation ia more or less vidble. The weaker intercalated rows of 
tnberdM especially sfaow tbis elongation. The ribs are only slightly curved and 
may bifurcate at varying height^. 

Suturet. — Not known in detail. 

JHmentiotu. — Not measurable. 

XomWjt 4nmI Oeohgiottl PMM>off.—Jani?iaiL Stage; oC tbe Haloritfla-LiineatOD* 
ot Che BwDbamg SootiKn. Number of q^Bdmeni exao^ned, 1. 

ISOLATKD TVl'L. 
SiBENiTES, n. f. ind. 

Tor tlie sake of completeness mention must be rnade bore of a hic^li-mouthetl 
narrowly unibilic-atcd Sireuites, which in the young may be compared with 
SfrmiU$, ind., iUnstrated on FL CLVII, Zlg. S, of the seoond ▼olume of the 
" Cepbalopodcn der Hallstatter Kalke," from the Julian beds ; but at a dmnuter o1 
40 mm. its lateral sculpture changes already in such a manner that from tiiu 
point* on the ohambeied parts of the abell, it ihovt an nndaktion of fUoifbrm fine 
fib> in the middle of the sides similar to [hit of Daph»tttt ZtUM (Oqili. der 
Hallrt. Kalke, IL Bd., p. 488, laf. OLIX. 1 ig. 2). 

The ribs wUoh in the ahoTO'mentioned young stage are ronnded become at 
the beginning of the foU^nnm stage flattened and eompletoly smooth, whereby 
the intercostal furrows are reduced to sliarp narrow incisions. But the fine 
numerous ribs soon become rounded again. A fragment of the body-chamber shows 
bnndlei of ribs near the rnnWH—i mugbi riuibr to tiuae ot JtajAaflw BtUeU, 
Divisions of the ribs occur hetow the middle of the sides and on the outer marcfin. 

Suturei, — These have a doliidiophyll development. A more exact oharao(er« 
intion is not possible on aoeonnt ot the defective presairvation of the shell 

Dimenaiont. — Not meiinrable. 

Localtty and Geological Poaition. — Jurarian Stage ; of tbe UaloritflS'Iime* 
stone of the Bambanag Section. Number of specimens ozarained, 3. 

AMMONEA LEIOSTRACA. 

A. ARCESTOIDEA. 
a. AllCESTIDJi. 

1. AkcbsTUIi 8vB8S« Of. Arcestes, E. r. Mojs., Cephalopoden der ^Hallstatter 

Kalko, Bd. II., p. 785. 

I feel niTself compelled to add to the four sub-genera Pruareeates, Pararceatet, 
Arcettet, s. str., and PtfohnrcetiM difleieatiated in the work above luotod, a fifth, 
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vie., Stenarceates, which will eomprise the group ol AiftiimN{<ea/j« np totbepraent 
nfened to VrooreMttt (Oompt^s rondus de I'Acaddmie des Sciences, Fans, 18 
November, 1895). sro\x\> ol Subumbilicaii occurring simultaneously with the 
trne Arceilet shares the peculiarity with Froarcettet, viz., that the last whod, 
oooapied by the hody-oliainber, ntaina tiio elniwiter of tbo iniMr oliamlwna 
wbodif But as I have already mentior.erl in tlie description of the features 
of the group (Ceph. d. Hallst. Ealke, L Bd., p. 142) there occurs, as a rule, a 
oalhtt idoaiDg the umbilious which Id spite of this appeal* depaved, & feature 
fotaigo to Ffcanatet, 

Tlie chief reason for repirdinj; the group of Subumbilicati as an independent 
Bub-genus is, however, oilered by the sutures. They refiemhle, as already men- 
IkoedaheTOt tbentniea of the gnrape OtdtoH and InHMHoH bdongtng to 
JfWttei, s. str., but they are distinguished hy the bluntly pyramidal shape of the 
saddles wide apart at their base. The leptophyll denticulation of the saddlet does 
not therefore reach to the base of the saddles, but is oonflned to their upper balf. 
Theaatenaive intorlookiaB of tba iiait^bovtiiig septa is faelUtated by the gnat 
width of the base of tho ■middles. "While the sutures, with completely leptophyll 
denticulation, of the related groups of Froaroettei, Fararce»le$ and Areetlet show 
a eorypbyll geneial eovrse of oatline^ one oonld qpaak, aoeorffing to the oatlina of 
tiw sutures, almost of a stenopbyll oonzae. 

Stenarceslet occurs simultaneously with Arceatet in tlio Julian deposits of 
Durope for the first time and belongs with Aroettet to iliu most choracteristie 
^pes of the JnTavian Bti^ 



L STBKABOBSTfiS. 

1. STEMABCsaTBs, n. L ind. 

MM. abmntttM, ■. £ iad., K. t. Hoi*, AsbmHh MsrifaM Itb Vsntdb 

ilc?kri(,lBN«r. 



This tpecimeo, ehamheied ttaraaghout, is for the greater part of it a cast bat 
some remnants of the shell are vnserrad. aotliatft nay be aeen tbat only inner 
shell ridges were present which on the cast appoiir ns furrows. 

The whorls which widely embrace ono another are somewhat broader than 
Mgb and posasss rounded sides wbieh giadoally merge into the well-inflatsd 
external part. Thp umbilicus is very narrow. In the oiienmfeience of tho last 
whorl there are three furrows on the cast which in the lower part of t1 e side'^ s^liow 
a sBght oonoavity directed forwards but otherwise maintain a tolerably straight 
radial course. The furrow on the cast on the external side only shows a very 
inconspicuous curvature towards tlie riTiterii r. 

Of aU European Slenarcealea Stenarcetlet J),ogeni» (Mois., Ceph. d. Hallst. 
Kalke^ I Bd Taf LXviLRg, 4, Taf. LXVIII. Fig. 1. p. 145) mostly «»em. 
bksthepiwaitforttla«tliB.ib«lnoBa«Tfeanfomattaiii ibi mum ttdelM^ 
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As ilio bodf-cbamber unknown one must relnia £nMn giving ft ipwiiil nUDe 
to the foro) represented by this internal cast. 

BtUmrtt, — The nttam-Une murfrtaJnaUy sbows close agreemeDt with the 

fyi^ of sutures of the European Stenarcestes, but the features of tbis form 
wouldj however, ofTer no closer relationship to any of the named £aropeaa species. 
There are a'gbt aozlliaij lobee pnaent np to tbe nmbflioal mbxn. The deepert 
lobe is tbe extn-nril mio, wIiori- modian projection sIio'.vh tliu closest agreement 
with that of the European species. All the lobe« terminato in one point and 
aaoend ^dually^ towards the mnhOimn. 

Tbe saddles are very broad at tbe base and tbe aepta succeeding one another 
interlock extensively. The leptopbyll dcnticulation is oonfined to tbe upper halves 
of tbe saddles. The saddles terminate above, trunoate with three short branches, 
the middle one of which appears bipaiiite by a diort indentation. The external 
saddle posso^es tbe same lieii^lit as tlie first lateral one. From tbe second auxiliary 
saddle tbe leptopbyll arrangement becomes oon^tletely obsolete in tbe broad and low 
anziliaTj saddles. 

Among tbe "Ruropean species Slenarcesten tnhumhiUcatm shows a close resnm- 
blanee to tbe form under desoriptioo. There are, however, several differences in tbe 




SUMrtttW, n. t. icJ. Orisciii^l in .latrdin dos Planli'S in Pnrij. lU lnml to 2, 3 : ni\ zr:ii tatunil 

details of structure, as, for instance, the less depth of the external lobe, the more 
slender shape of tbe points of the saddles, tbe laok of tb« indaatatioii in the middle 
bnoeb of tbe points of tbe saddle and die finer. dhaiMetorof tbe deopor latenl 
bmiobcs. 

DiuMtar It am, 

Heiirlit of l>e Isrt nthorl .....•»••••'"• 

JS 

Tbkliiuu „,„ 

•mUfkai^wamam ' " 

Localltp and Oeologicat Potition.-ln tbe dark limestone of New Caledonia 

(Museum d'Jlistoire Naturelle du Jardin des Pkntes in Paris). oS' umber of speci- 
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n. ABOB9SB9, i. ifar., Group of ^OWIBS INTUSLABIAII. 
1. AMcmm laoKhvn, »> t, Moj^, yi^ JX* gy. 6*^8. 

On the casts of tho inner chambered whorls the breadth of the whorb 
the height only slightly. The •well-rounded external part merges in the similarly 
loonded sides. The umbilicus is narrow. In the drcumferenoe of one whorl there 
MM flnce laUiB wbkih axln tluoagh Hm dbeet imMoatbni of tiw old periatamt 
over the shell as the latter inrrcasrs in growth and expands anteriorly. On the 
inner side stronger thickenings (r&rices) correspond to the ]abi«, by which the 
furrows on the cast appear deeper than those UfKHi the ihelL 7h>m the umbiiiciu 
tiie labile forming * oft^te opadag Mteriorly in the lower part 4^ Ae ddiit nm 
to the anteriorly convex curvature, which is formpd on the outer after 
which they take their course in a straight line over the external port. 

Atflwend ottlie pomililmafo irliorl l£e ohaiaeterlatio bend of the whori 
(Fig. 6), with which tho change in the character of tho whorl is introduced, occurs. 
Posteriorly to this bend ia situated the last labium the extemiil side of which coin- 
ddes with tike last septum, whilst the sutures on the sides ol the lost septum are 
Bltnatal anteriorly to iliis laUmn. The latter doee not thenfoN eobeide irilli tlie 
eonrse of the sutures. 

The last whorl of adult individuals (fig. 5) shows a distinct increase in the 
Mg^t of the whorl. wUeli Ii oonneeted iritli a flattening of the gidei as well as with 
the narrowing and levelling ol the nmbilious. 

The margin of the aperture bending inwards rests close upon the sides of the 
preesdiiigwiiffid; the line of junction ia nearly a straight one. The lumen of the 
peristome forms a right angle witli blnnflf rouided angles. On the eztmial part 
thetumed-in apertural margin forms a sll-ht sinus, concave towards the anterior, 
so that a slight curvature convex forwards ia formed by the blunt angles. The 
totd laagib ot the body^bamber comprises, besides the last whorl, about i of the 
pcnnltbnate whorl, as can be seen by a eompariwrn of the two Kgaieo 6 ttd & 
^Jntatet Leottardi is among known species most closeW related to Jroettei 
UMpt fioiB the TmAo beds of the Sakkammergut and is diatinguished from it by 
the open umbilicus. ° 

baTe^t^b^tdT^'^'**'*'*^ itrfnUa-lika itriie ("Wriiikk^*) 

•c ♦>,^!^*?T"r'"l! «t«i»-liii« giTW in Kg. 8 is taken from an adult form and 
« the last before tho beginning of the body-chamber. Hm oonM ud ottv Mb 

^« r^triT*^ ^"^"^-^ °f of theG««polii*«»a«-l. 

iOare an on flie wbde Hts saddles up to the umhiUcal sutures. 



Diameter . , ^ tpteinm. ctiHu 

H4i«ktofiU],^,tal ma. mm. 

n n % 
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There an alio aomewbat larger fomuvhioh nearly reach the size olAreutet 
biceps. 

ZoealUg and Oeolagieat Poj(7/o«.— juvavian Stage.; aCtlwBidoiita»>Iiiiie«taBe 
of tin B a m ba n ag Seotioii* A nmber of specimens " ^m i i iwli^ IL 



2. AacESTES suBBicoBNis, E. V. Mojs., PI. XX, Fig. 10. 

This form shows a great resemblanoo to Areettea Mwmi^ fian.\ from the 
Tuvalfaa depoaite of tbe Salskammergut. 

The shell, which belonged to a fuJl-^wn indiTidual, shows an OTifona along, 
atcd outline, a callus closing the umbilicus, and kneo-angled bendint^s at the 
beginning of the body^hamber of tbe whorl on the preceding whorl (Fig. 10 b) 
bere coinciding with the last labium, and uk entire whorl later, poeterior to tte 

grrntly depiTssod and narrowed peristome (F'v^. 10 n). 

Tbe peristome shows two hom-like projections which laterally bolder the ^mia 
whose oonoavity ia diieetad forwaida and wfaiab oeonn on tiie extanial port Tfab 
peculiar structure of thn np€rtural margin distinguishes the pininnl form from 
Areestet bkornk, reminding one at the same time of Aretttea deeipietu (Ceph. d. 
Hallvt Kalke,! Bd., p. US, laf. lAV, Figs. 2, 8) belonging to the same strati- 
graphical horizon. 

Suftiref, — Not kno)rn* 

DiunrUt' Uan. 

BM^t«ftlwlMt»b«ri U , 

tmHk u » • ' ..- •« 

ItlMadetSawihflleM . . 0 • 

Locality and Oeological Fotilion. — Carnic 8ta!»e; in tile black limestone on 
the left side of Teta (iadh, north of KalapanL Number of speoimBoa examined, 1. 



8. Abcestes, n. f. ind. 

This fragment consist in f,' of a hody-t hamber with tbe peristome belongs to 
a species of tbe group of ItUutlabiaU, which might, from the shape of the peristome, 
bamoatoloselj nlatod to Jbnntm tgngomu, Mojs., feom fbe Laeio narUe of the 
Salzkammergut (Ceph. d. nallst. Kalke, 1. V,A., p. V2?,, Taf. XLVITI., Fi?. 1). 

The species attained a diameter of 101 mm. in the adult stage and had a callus 
cloong tiie vmbllieai. It traa oonaidenblj naicewev fban Arcntei »y ngonm. 

A fractured portion of the frncimcnt undeit dMOription shows on the preceding 
wbozl a well-preserved labium with a forwardly convex sinus on the external part. 

Zoeality and Geological FotUion. — Juvavian Stage; in the limestone complex 

* B. T. Moj.um !«, Ceph. d. UiUrt- Kalkt, Bd. I, ^ 1>7, Tki. ZLTII, Tig. i— S. 

' Meil.Ht:nt<J Vki the pcriftioton, And tiMHln IflHIlAHk ibOlllS tim tfal ^HImI ttMMAV Aft kMMV^U hni> 

■ng. wliicli uaoaat* l« 18*9 ma. 
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(N<K«) viOi Pinaooee^ A ln^^rabtr, of tlie Bambanag Motion. Nnmbn of 

HL PE0AECBSTE3, Qaoup op P110AECBSTB8 BIOABINAII. 

Tboaxobstm, n. f* ind* 

Tbo chambered internal casts show, so far as the imperfect preservation aad the 
inadMuate knowledge of the somewbat richly Mmtad anliae-Iiiie allow an opialim 
to be lomea, lome resemblance to Proaroenten Gaytani r. Klipst. {Cf. E. y. 
Mojsisovics. Coph. d. Hallst. Kalke, I. BJ., p. 100. Taf. LVIII, Figs. 1-3). Asdi*. 
t.iTig"«t»ing features it might be mentioned that the sides do not poisen tbe flatten- 
ing ohaiacteilalsio of <?«fAwi, but appear flatly r uulKl. Ihe larger 
casts show no traces of shell furrows or inner slioll rid-i's (varices), whilst anaUor 
easts exhibit two or three weak labiaa in the circumference of the whorl. 

SiUure».^So far as a compariaon ot the iatun*liiM ia povible it nenu to 
poum aiaOuv doK agtecmBBt irfib Proaree»te$ Qa^fitmL 

JJimensiotU.— 

Dbittiet'?r • • 

Haifilit of the Inst wb«ri 

ThickDUM iit.n 

Willlh o( tha umbilicaf 

Localil'j and €leolo[iic<tl Position.— Ca.Tuic Stage ; in the Daonella lieds of 
Lauka (pyritised and calcified) and Bambuuag (cakiHed). Nombaf of specimMll 

b. LOBITIDiB. 

1. LoiUTKS, E. V. Mojs. 

OL Cephalopoden der mediteiranen Triasprovinz, p. 176~Cephalopoden der 
maUMtn KaUu, Bd. I, p. U5. 

Loams OunusuRva (BtoBnka). 

1863. agioiUm omuritmu, tUOtAt, Mn. M te*. gt lalm, 7A T, Vnt I,T.M»fLIT. 

Pin. 4. 

1895. Uau, OldUminmi, Umi, M wirfmh Mia, B» XT. T«l. II, 1am fM II. ^ « 

Pl.ISVII,F-n.4. 

It has alroady bfyrs mentiont'd in tbe introdnction that this sponii?'' tsould scarcely 
belong to the Amsic Stage, but belongs most probably to a horieon of the upper 
taba. 1^ thto leaaonituapokenot benandatteDtimlsdineteatof^ 
tions and de'^criptions cited above. It might well have been supposed that Zobiie9 
Oldhamantu was taken from a honion of the Ijzoleae Secim and area from a 



84 mm. 

63 „ 
« , 
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Camio borizon, as up to the present time the Nodo Stage liaa not been ndcnilsed 
in the Him^OaTB. 



b. JOANNITIDA 
1. Jo&nnxBa, B. r. Hojs. 
1. JoANMtTES, of. ciruBLFOhuis (VVolfea), PL XX, Figi. 8, 4. 

Joa'inites cymbiformia (Wulfi-n), E. v. Xlojs., Cophalopoden tier TTallst&tter 
Kalko, Ud. I, p. 85, Ta£. LXI. Pig^ 1— «j Taf. LXn, Fig. 1, IW. LXllI, Bib. 1 ; 

These specimens a^ce very closely vith JoanitUu efmb^brmit, as fa to be 
seen from tlic fiirnros of tlie sniall spfcimnn of a cnst and the suture-lino. The ])re- 
aenoe of three iurrows ou the cast iu the circumfercace of one whorl disiiuguishes 
JcamMet ejfm^ormi$ ham the dowly nUted ipeeiei Jommiitt /ohmim JuUrUtt 
which constantly in casts of the moat Tariable diiDfluiiatM onJ^ jnnruM two TatriOM 
in the circumference of a wborL 

n» Unr Indian epeoimeiu, howerer, wbich an befon me, only sbovTarioes on a 
vhwl up to 35 mm. in height, while species exceeding these dimensions did not show 
any varices at all. Whether in this the Indian species indicato characteristic features 
or merely individual diilerences cannot yet be dtwided on account of the small 
anmber of apeoimeiui soitabk for examioatfon. A f ariiier aHg'bt diitiiwtioin 
from the typical examples of Joannites rymhiformh is shown in the slicjhl curvature 
of the varices on the sides, but there also occur in Europe spceimens wbich answer 
Infhfaieepeot toihelBdiaaoaata. AoIoaeafpreementwlthfhoBanpeanapeeiDiiOM 
it also shown liy the Indian shrlh « ith lefcrenoe to the dimensions attained. The 
largest individual present} wbich is chambei-ed throughout, posaesaes a diameter 
of lis mm. 

Svturet. — ^The suture-line given in Fig. 4 agrees likewise in a remarkable 
m.innrr with the sutures of Joannitea Joannin dusiria and Joannites cymbiformit. I 
am inclined to put to the account of individual variation the slight differences in 
the ■mall details wbleb may be obserfod «a oompwiMo witli my illnttraiiom of Euro* 
pean forms. Tliis variation is often seen in such complicntadnitaiw and eq^aoiBll^ 
in the European specimens of Joamitet esmbi/ormit. 

The mnnber of laddka ouidde the nmbiScal margin amoitnti to dgfat The 
nlnfli laddte ii om ibe nmbiKeal margin. 

LteaUty and Geotogieal PoaUion. — Camio Stage; in grey limestone with 
lVaiiiii0foerjmi« and Trachyeerat tihHieum, from Bimkin Paiar, 3 speoimens ; in the 
blackish-grey limestone with Trael^^m»tiaai. the "diff " opporfto Balpbn gtader, 
left aide tA LiiHur Jii? er, 1 apeoimflii. 
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d. GLADISOITID^. 

1. CtadMcites. E. V. Moji., C£. T. Mojd*>Tio^ Cephalopoden der medUa^ 
nnen Triai^roTiDs, p. 173. 

The f?einis Cladhcites is, according to our present faiowledge, only tepresent«d 
in the Indian Trias Pwvinoe by the group of SubtorKaii, which ia distinguiabedfioai 
tbe group of Tonad by the peculiar fonimtum of the first two lateral lobes. TImw 
two lobes, that la to »ay, reach in thn Subtoni'tfi tlcpp below tbe level of the group 
of lobes which 5-radually and evenly slope in an oblique line and are formed by the 
third lateral lobe and the auxiliary ooea. In the group of the TomiM, wi the other 
hand, anob a dfffflrenoe in tha defekqraamt of the lobea does not take place and the 
first two lateral lobes and tbe external one are also arrani^ed in the same manner as 
tbe group oi lobes of the Sublornaii formed by the auxiliary lobea and tbe tblid 
htenl one. 

Tbe group, therefore, of tbe SuUornali, to whieb, besides CI suhtomtm, 
beloD? also CI. Hriatulm and CI. aubaratm presently to be described, nughl he 
considered as a subgenus of Claducitea, in whieli <M» tha dsiisnniion Egpoelaiii- 
cttM mifl^ he apfUed to it. 

Haam ov 0LADI80ITE8 8URE0SNATI (HjpQdadiMsiteft). 

OnuracmB •oiASinny & t. Ubja.* PL XX* Vig. 2. 
TUi apeoiM shorn in the ontmid shape, as also in the sntnna^ a gnat 

wsemblance to da/Uscitfn mHormtus and was thoreforc reeorded as CladiseUet ct, 
m^blonuUut in the geologioal report upon the Himalaya journey of Dr. C. Dieaer. 

Dis^otions as regards the ootwaid shape are confined to tbe stronger inHatim 
of the sUl!. and the external part. Such a strong Inflation diows itself in CfoAictfM 
fiuhtvnuil'is unly in the smaller shells representing a younger stage of growth. Bpeoi' 
mens of Claditcite* tubtomatut of the size of the present one of CladiteUet aubaraiu$, 
whidiiacthaniheiedfliMragbont,an nonor kn flattenedon the external aids as 
well as on the sides. The spiral ridt^o;*, moreover in CHadheites aubaralos, in 
specimens similar in size, aie somewhat finer and more numeioas than in Cladi»eiie* 
nbtornatui. Agreeing with this speoiea the shell, sloping to theumbiUous andeloscd 
hy Aeannii is free from spiral ridges and perfectly smooth. 

Suluret — The most important distinctive feature, in contrast with Cladiidlta 
$Mornatus, is however offered by tbe sutures which, agreeing in general arrange- 
ment, show a considBrably higher degrae of dentiealation. A rieher develoiinient 
is in a striking manner especially shown in tbo first two largo snddles. The larje 
first lateral saddle whose inner upper chief branch rises unusually high Hm shows 
nodlleatioiis in the nnmher and arrangement of the lateral branohes wUdh osn he 
better recognized by comparing the illustrations than by reading a description. 

The number of the saddles up to the umbilical opening of the east amounts to 
uln^ the last seven of which in a resularly desoending row succeed tbe large 



..ijiu^ud by G^l^j^ 



AECESTOIDEA, 201 
SMond kleml lobe which ends in a point. Remarkable also is tho condition of the 

, n . ^ ^° '''^ 0^ '^^^ and to the eimihr 

saddle of Clad»oite» subtomatut appeaii art to be ffiiMwid in W a dioum. 
•Unce whioh u to be considered as the result of the indepeadmi tad ntieualy 
•tnmg derdopment of the outer upper branch of the saddle. 

Dimemiotu. — 

DiftmeUr •■••», 

Hoi«ht of tb« iHt whorl ... I ^ * * * * • 
THcknew , „ \ ■• 

Width «{tll.B]BUiiMU ...,''**'•• *i " 

0 • 

Locality afid Geological Posiiion.-Cixrnl-. Sta-n ; in daik limMtooeof tb» 
Daoaalla beds of Lauka. Number of specimeos examined, 1. 

2. PAl!ACLAi)I8CITE8, E. T. Mojs. 

It has already been pointed out on a preTions ooca.ion (Cephaloporl.n rlor 
lM«taRMl»nri^^ the group of HultUobati is distinguished 

noittttogiwipe of TomaH and Subtornaii, (as well as fcom Pro«MiteUe$, wUak 
II?J!!I'*^*^ ^^'^ restriction of the lateral lobes to the nwiib* 

Of two. The porfttonrf the lobes is therefore the normal one. The sheU is amooOi. 
Longitudinal ribs are absolutely wanting. Ttaasrenelf mmtrngBtriaxif gravth 
are, on the other hanfl, oft™ iioficeihle. It seems to mo advisable to ezpreae tbeaa 
variation the sculpture and number of the lateral lobes by a special generic name. 
I thenftne pfopow tte generio dMigDatum PorwolatHwifM «ar the group of MuUi. 
lobali. Acc^rdin^ to the present state of knowledge Faracladiicitet appears in 
Europe for the flist time in the Julian beds with Zobite» elUpHcm. The Indian 
"■V probabUity be assigned also to the lower stage of the Julian 



The ffenus Psilocladi$cite$ occurrint^ in the low^r stage of the Bosnian beds is 
to be regarded as the precursor of Faracladitcitet ; the former standing on aooonnt 
of tte nutnophrn atmetan of tba aaddld in tha nme idatini to Fanuhdkoitii 
aa PmladiaottM doH to (nad&oito. 



% Pw i fli ii iff goni mMowi, B. t. llcja., PI XX, Vl§. I. 
i m m § uttm €hptani, MB. name.' 

IM^ Olad\iti<(i inrfi'-ii/, li. T. Jli.v»., VorliinGn* Bomerkanguo iih« dis Oephmlopodsnrinniin litr Hini»Uj»- 
TriM. SiUtuic»b«ikhU der kut. Akad. d«r WiM., ]a«tlM)a.-Mt«rw, CL, Bd. CL, AhMh. I., p. 176. 

tOw thaanao of a flatteoiog on tbe sides and on tin external part makes the 
paaautfocmoppaar atflntslghttoheaaiiitenal oast of anAwMtid, vUle the 

• Ur.U'r tLij ilMigmtiOQ tb_r« are. fn in th* oolltotioa ;i: Oil- Geologic*! SnirvT. If. f-n„:i .-,iU r.iu:3 I.7 
8l«Uoxki, COM of wUili btknwi U tofcUdiieitt* mJmmv bnt th* «U«r, ludtUcmiakl)!*, to tU tfau Mit u b« du- 
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fimeraid sfnratQre of the sutures leaves no doalit ibat OM htt to ded bm viOi a 
form from the series of the ClaJiscilidce. 

The noD-umbiiicated whorls, completely embracing one another, are coasida. 
Mj vjd«r than high. Ko diup ■spantbiii tetaa plaoB iMtween tbe Bxtenal put 
and tbe sides but tbe inflation of the external part gradually merges in the swelling 
of the sides. Also towards the callus closing the umbilicua the sides are rounded 
down to tbe steeply desoending nmbOioal vail. Vbe shell of which Vbm an 
nmuiBBtB on the aidcaaiid oitental part is coniiWdy smooth. 

To all appearance the same, or at least a very closely related species occurs in 
the Julian beds with Lobilet elUptioua of the Feuerkogel, on the Kuthelstein, neat 
Anaee. Thia apasiea ia npieflented hf two apeolaieiii wbkh frfU he itgo^ 
ropplcment to the first volume of my " Cephalopoden der Hallstatter Kalke." Iha 
larger specinun poweases at a diameter of 75 mm. half a volution of the body* 
chamber, wMla the amaller specimen, chambeied throughout, shows coarse tFana> 
Tandy raming ■* wibUe " atarin upon the amooth aheU. 

Sutiiren.— The total numher of the lobes cannot he exactly ascertainetl for the 
reason that the umbilical part could not be completely exposed. There are fin 
duDeroid-afaaped saddles, slightly indented, up to the ateep deaoent of tlie mihiliod 
wall, as is shown in oar illustration taken from the posterior part of th* last wharL 

In the specimens mentioTied from the Peuerkotre! there are about six saddles 
Tiaible, somewhat more sleuder, which however may bu the result of their more coa* 
sidenble dimenaoni. 

DiewNajoMi.^ 

DUmttcr . 

H«i|^t of tbe lut vhorl . 

Til cknr 

Width llie iimli'.it:!, 

Locality and Oeologieal To»itiOH.—YTom the black clayey limi'«tonr> of Kulin^ 
in Spiti probably bdonging to the Daonella beds. Number of specimens exaiuined,!. 




2. Pakaclasiscites, n. f. iod. 
JmmoiUte$ Qaytani, StoUoaka, MS. name. 

This is a fragment, not safitdent for desoriptiim and iUostrntioD, of aaolhac 

species v>\uvh t,y fhe flattening of the sides seems to be allied to the StiU Hade- 
""'''Jif ^^^"^ ^"'"^ the Feuerkogel. near Aussee.' 

The diameter of tbe fragment, which has a perfectly smooth shell and is 
chambered throughout, amounts to 40 mm. 

Suture* — Not known in detail. 

LooaUty and Oeologieal Fo„lion.-Ftom the block limestone of Kuliagin 
Urn iSdllS^lltL/y^" ^"y"" (M«a-Q,d.8.r.«f |.dii,T«l. T. tm^atoNaks W 
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Spiti beloiig{ng probably to the complex of the Daonella beds. 2iamb«r of speci- 
>"*"■ examined, L *^ 



fi. FINAOOOBRATOIDBA. 
nVAOOCBBATIDA 



PntAOdOMM, B. T. lloja, of. Cepbalopoden der mediterranen Tria»proTinfc 
p. 196.— GephebFodea dev Ealltatter KaUce, L Bud, p. 41. 



1. PiNACOCERAa PARMA, E. V. Mojs., PI. XVIII, Figs. 7, 8. 

1873. PioscoeerM parma, K. t. Mojii., Ou Gebirpo am UallnUtt, I, Bii., p. W, T»t ZXVI, F%, S, 
Un. PfMOMiM nWfHM, ■> T. llqii, L A, II, el, XXTIt 1%. I. 



The difEerenoes between Pit ua o e trat parma and Pinaeoetfui i 
tligbt that it seems to mo to be more advisable for the present to rp-nn! Phtaeoee- 
rm§ lubpartna as only a variety of Fmaoocerat parma. Pinacocerat tubparmot 
that it to WKgt koDly distingniiliBd by ibe onall afioewoiy ndaie oooanfaig in the fint 

(extenial) auxilinry lobs. This saddlo, as a compnrison with Pinacoceraa jmrma 
eho«% can only be regarded as the freed lai^ge outer accessory biauob of the fijst 
vaaSSxtf Middle^ A foither diffuenoe faetweeo Che two f onu inwitipniBd eomrfiti in 
the more slender form of the principal saddles in Tinaeoeem tubparaut. 

The present Indiim Bpecimens are individuala of moderate dimensions and 
ehambeied tbroughoat. The shape agrees with that of the abell in the Earopeaa 
specimcn-^ f tln' Meiternkhi group. The extraordinarily narrow aheU* with 
confractnd umbilioas ami tlioreforc elosnly embracinc: whoria, forms a narrow 
knife-like edge on tbe external part wbicb on its inner side on the chambered part 
of the ahell forma a tahe which is bounded by tlie (Numbered lunsn. 

Tlie shell is either quite f^tnonth or show<: only slight indicatiani oC faldform 
fidda when viewed witli the light falling obliquely upon it. 

iSktfwrei^— fbe •ntmea txo, aa oar ilhntraition indioatei, in the doeest agreement 
with those of the European specimens. There are five adTantitious, three principal 
and eight auxiliary \nhcs. The first ndvontitious saddle shows the large outer acces- 
sory branch, as in the typical specimens of Finaeooerat parma. The principal 
saddles poasesa the more alender, pyramidal form, as in the figured Tariety of 
Pimrocrras snbparma. The greater height of the principal saddles may in both 
cases be connected with the more youthful stage of growth from which the drawings 
of tbaaotoresweMtalcen. In tiie more aidvaitoedatH«i»haa often been atatad, the 
aaddlea may have been more widened and therefore have lest in height. 

The number of the auxiliary saddles outside tho umbilical margin amounts 
to eight, being thus somewhat fewer than Ib tim mt of iiw larger European 
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sftOamt. Tbis distinction may alao beftttrilmtod only to fhe mora joaMtH it^e 
«f growth of the IndiaD BpMimena. 

H«igU of th« liit wKorl . • » 

ThickoaM 

milhaitbtantilim " » 

LoealUffand Oeologioal Fon<io».—Juvavian Stage; of the Halocitei-I«iiitltlim 
tlw Seotioiu Niimbor of apeoimena ezaminad, 2. 



a. PiNACoCEBAS, indet., PI. XIX, Fig. 1. 

The fiirnrpd fra^'n\ent which has suffered Ofl both sides from weathering ic 
unfortuDateJy only sufficient to establish its asoriptioa to the Mliea of ft»ii» rf 
PjnoMmrM Aitfmfor, whioh begin* fn the lown atnga of tlw Bomian beds with 
Pinacoeerat J>mtd aod diet out iritb Fi$umMra» ia^feratwr in the Savafio 
deposits. 

As the front view, Fig. 1 b., shows, the septel enfolding is very eliglit thongh 
the number of auxiliaxy lobee is very considerable. In ooneequonce of this a 
Terj- dp*p sinkin;^ back of the auxiliary lobes takt-s place in the manner of 
an umbilical lobe extending far baolc. According to this view the character of flie 
«gtflndpsEtef thepraoedingwborlcui«]sobe awnmed. The bbint edge of the 
shell rising like » boUoir feed o? er tfaa eitemel llaUeMd ebembevadcaat it die* 
tiactly to be seen. 

It does not seem&aif the present fragoMBteoiildbe lefened to aknoiWBapaeias. 
irdtlier cea it be deeidnd with oerteinty whether it ia iwMar to ihe Canie IVeaM- 

Mra» BfX, or the Juravian Pinacocrrtis imperaior. 

The large dimensions and the slight curvature of the suture-line might, it is 
tnie. induAte thai IK bate to deal hm inlih a apMrfea doedy Mlatod to l^f»«00M«^ 

itnperator. 

The number of the adventitious lobes cannot 1)6 given. The number of the 
anxiliary lobes distinguished by their small size amounts to twelve for the portiflD 
Ijtag ouUfle jtotec hm go btt vmbOieel edge. 

Locality and Geological Potition. — Juvavian Stage ; in the limestone comploi 
No. 6 (Haneritea beds) of the Bambanag Section. Kumber of spedmens 
tfraniBedc 1* 



TRie bigbHnotttbed dise-i-linped sheila are ^pWfided'irfQi faloifoffm iMit V**^^ 
are dose together on lb.; external part, and tbia ia Uade-like in the young, being 
aometimeattnamented with external tubercles and flattniMid on the body<4iiiaiBber 
totheadidL 
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Hie aata»liiie oomiiti of tiuw atfventttioat, two priDoipaland a niiiiib«vaE 

auxiliarr lobes and s!i!j;htly serrated =nl lle^. rounded above in a monophyll maiuitf. 
A dimeroid bifurcation is here and there indicated jn the auxiliary saddles, in 
wbieli ene the saddlei rttain doaUe fhe widCb of tbe othenrbeTery narrow aaddlee. 
'ITie adventitious lobes show a slight ascent. The first principal lobo reachns the 
greatest depth and widUi. On tbe side vails of the adventitious and cliief saddles 
tbewve a tsir lateral bfaadlee wbich show an incliuation towards a phylloid 
rtnxfuHag. 

Bamhnnoffite», it is true, reminda ua of Tincwocermt Layeri by its sculpture, 
but it cannot however be considered a desceudant of Pinacoceras on account of 
the aimple and prinddTe itnuitasB of its mtmna. On tbe other hand it la Twy 
probable that both c;enera — BambanagUet KoA Finacoceran — originate froinaeoai* 
moo root, and according to our knowledge of the development of the j^jUoid 
type of rotom the immediate aaMBtan of PimMOMTM might bare ppeiewei 
•Btures similar to tho&e of liambanngites. 

Hie length of the bodjr-cbaoiber amounts to somewhat more tbao half of t)ie 
last whorl. 

SmmlMMfiUt it to tu only known from the Haloritei Ijmeitone of ^ 
HImilaja. 

1. Bambakaoitbs ScHLAorNTWEiTi, E. V. Mojs., Fl. XTin, 7lp. 1* Si 
The chamkred part* of the shell show closely embracing, very narrowly 
umbilicated and high-mouthed whorls, whose slightly inflated sides merge into a 
tmnoatedi blade-like external part having an uninterrupted maigln. The shoU is 
almost completely smooth on tbe inner whorls. In tbe specimen represented in Fig, 
2 soino faint traces of falciform folds oocur only at the end of the last whorl. Also 
the large form, Fig. 1, with tiie body-chamber pmnmd, ahowa at the bcgtnniag 
of it* last whorl only a fftint sculpture, -which attains its full strength only later on. 

On the hodv-cViamber which oooupieaeomewbatmore than half of the last whorl 
there occurs a change in the shape of the Tolution, far die external part, which etill 
fonna a blnnt blade in the posterior third of the last whorl, gradually widens and 
beoomes rounded to present itself finally, at the end of the body-chamber, aeawell- 
(Awraeterised slightly inflated area, separated from the sides by ronnded edges. 
Simnltaneoosly with this eharao^Briintion of theextornal ana thei» «too ooonn a 
fa^ tawing of tbe sides. 

Ah at tbe operture, the lower part of the sides ou the left bail of ,thp ahaU Ipme- 
what projects, it is to be sappoeed ttmt here i«aetlcaHy the wv^HmnP^ 
agrees In ito ooarse with the direction of the sculpture is pr. sent. 

The sculpture of the body-chamber whorl consisU of faicifom? iqld« ^bich are 
divided into two regions of varying strength by a spiral line Tanning above ^ 
middle of the sidea. Thw on tbe lower ana. extending towards the umbaiou^ fhe 
folds are extraordinarily weakly developed. Somewhat outside the aut.riorly convex 
orJCSiber at the sjune place at which the spiral line runs, a strengthening 

■•41 
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of tbe sculpture occurs. On the anterior portion o£ the body-chamber prorided 
with tbe flattened external part the broad flattened fold*lik« ribs unite together 
m this external area coming from both Mm. Very often there are no biforcatioag 

Ot the Cold-like ribs in the region of tlie spiral line. Fusions of the fold-lilce ribs in 
the anterior part of the. bodj-chamber may also be meationed as occurring on tbe 
spiral line as W4>11 as outside of it. 

It is neoeBsary to direct attention to tiie bet that the anteriorly convex aieh 
wliich distini;ui-hi s the miikllL' of t!i.' frilciform curvature of the fold-like rilis forms 
a lappet at the sides, rtaohiug Ixijund tlie external part. The latter therefore 
shows, in eomparison to this latefal lappet, a bMicwiadly dfareeted sinus. 

Siiiurtf*.— Besides the tlirrc adv<-ntitioas lobes thorR are to hp counted two 
lateral and from eight to nine auxiliary ones situated outside the umbilical msfgfai. 
The external adventitious lobe which takes the place of the external lobe is 
divided by a wide median projection into two linlves, whieh are diridcd again by | 
tnall deatkle into two points. The tvo following adventitious lobes an one- 
pointed. 

Tbe llTst latenl lobe is divided hy two projeeting denticles into three pobtik 

It is therefore rather wide and reaohes the greatest depth of all the lobes, for at 
tbe ride ol the adventitioas lobes as well aa at that of the second lateral and the 
auxiliary ones an ascent of the lobes takes place. The seoond lateral lobe is two- 
pointed and the auxiliary lobes appear indistinotly rounded. They are nunily 
vety narrow. Their number cannot be exactly fixed, for the reason thst one 
lemtins in doubt whether gome shorter iudeutatious dividing the saddles are to be 
mgaided as lobee or as dividoos of the saddlea. 

The saddles increase in height up to the first lateral saddle, which reaches tbe 
greatest height, and decrease in height rapidly towar ls the umbilicus. They end 
above irith a large " leaf," which only in the second and third adventitious saddles 
as well as in the first lateral one shows traoea of sliglit notohei. Also tbe little 
lateral branches of the larger saddles show a tendency to the pihyllflid Btnebmi 
The auxiliary saddles have no lateral branuhes. 

iNflWHitoif.— 

Diamttor an 
Height of ths irbotl SS^ 
Tlnciiwas ,. „ •••••.,.,.17 
Width of lh« unbilioo . . % 

Ifiealitjf and Owhgieal Po««<ij».— Juvavian Stage ; of the Halorites-Limestone 
of theBamhaaagBeeUon. Nomber of ipenmeoB axamined, 8. 

2. Bambanagites Dienbri, E. t. Mojs., PL XYIII, Eigt. 8— <t 
The series of variations -of thU beautiful species shows such remarkable 
daviaGoaaintfaedianoterof the sculpture that one might bo induced to make 
out several different species. NewUulflM doier IttTeBtigatioii ihoVB that the 
diStteDoeaao stdking in the sxtieaie nMi an ftnin«rted l^y gndnal ti» 
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tidn. It ii alM dm Uiat th* nriaUUty b so great that each of tbe specimeiui 
UDtodeMnptioQihowftOBrtaiiipeoolIaiitiMliywUali it h dktingidBhed from the 

Bambanagitet Dieneri resemblBS in the form of tbo whork tbe clcMely nlated 
Jtf«Aa«*v»<«5cA/ajfatiBe|<^£roniwhiob.!Mwr«rw. It is disttnffirialied eaaeiitiaUy 
hr the nuicb Rtimller dimensions and tho lir-jlnning of the sculpturing already 
occurring on the chambered parts. Anothta; feature aeporating the two forms, so 
ha not iWDiMeted by way tnnsitioiul form, is aflorded by the charaoterisUc external 
tuberclns wliich distinguish Bambanagilea Dieiien hut are likowiMonly pnaontin 
a suoall d<^groe iu individualB with faintly developed soulpturr?. These external 
tnbmlM are eaiuedby tbe union of tbe fold-like ribs on the bJade-Uke edge of the 
external side coming from both sides of the shell. On tbe body-ehunben ot adult 
■pecimens these external tubercles are oblitcratod simultaneously fitb tbe giadoil 
beginning of tlie rounding and flattening of tho oxtemal part. 

Tbe variability in tbe atraa^ of the walptaie can be wen in oar fflmtntioni. 
In one of the mo^^t extreme indivirln.-ils Fig. 3, actual pits are visible on the 
posterior side of the folds on the anteriorly convex sharp bending of the foldi, 
Tbe letter are vide end atrongly ds? eloped and* biforoating once or twioe, nm to 
tlie external part Jn an nnteriorfy ooncave mb. Tbe sbeU on tho Wer balf of tho 
sides appeal! almoat smooth. 

The sculpture in tbe foirn represented in Fig. 4 is lew strongly developed. 
Tbe folds take more tbe character of ribs ivbicb outside the spiral, dividing tbo 
sculpture on the sides, do not as a rule bifurcate at all, or only once, but exception- 
ally also twice. The rarer oucurrence of bifurcations is caused by the fact that 
tho namber of the folds niuning from the spiral division is a larger one. 

Tho form, Fig. 5, is distinguished by the complete characterisation of the 
ribs which present themselves here as transverse Mds. Single ribs, espeoialiy on 
the body-diamber, appear to bo loogitndinaUy divided in the vicinitj of the outer 
margin. 

The sculpture in the individual repreaented In fig. 6 appoan TB17 moA 
wealttned. 

Suturei.—T:he satare>line (Hg. 6 ■) shows great gonenl agreement with tho 

sutures of Bamboiiacfilen SrhlagintweiH. Hfrnarkable lioivevor is the slijjht depth 
of the second adventitious lobe, as well as the development of tbe auxiliary saddles 
into dimeroid saddles. It seems as if by a fatten of oreiy two ne^hbooiing simple 
auxiliary saddles of the typo of the auxiliary saddles of Bambanagilet Schlaffin- 
ttoeiti tbe dimeroid'shaped auxiliary saddles of Bambam^iUt IHineri wore deve- 
loped. . In harmony vrith this view may also be mentioDed the small number ol 
awdliary saddles occurring in Bambanagitet Dieaeri, of which only four can bo 
observed up to the edge nf tbe umbiUous. BmimuigtUi SMagtlUlMiii ] 
double tbo number of auxiliary saddles. 
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ZoealUpa»d Oeologioml jPoit/iow.— Juvarian stage; oi^ the HaloritflB*Lim^ 
atom «f the BmiiwMigSeotioa. Number ot igeciia«w 0 » a miDi>d , 7. 



8. PMomB. S. T. Moja. 

ltn» flnp^te PIlMWWWt ftmiyfhyUnm, t.- M«j< , Ii <;<-)Mr|;it oni HalUtatt. I. H«{t. p. 19. 
laaa l. % M«jk Ohv to akMHiloKiMkMi OnhBS dei ItMlmiis kitlMi. aili im > w .4«ktk 

akaA, mO.huIu*. OL, M. or- Ahik I. , f. IS. 

It seems to me advisabla to aspacate tiiia groups distingniahed by a nooM 
tehanihl part and a small number of adtaotitiooa lobaa, from the typkal Finaea* 

^jafatMiB under a special generic name. 

The high-mouthed shells are in the Caraio species narrowly umbilicated, bat 
Ihayaraasanilaintbe Juva<rianforaa,«i the other band. UD-umbilioatad (iA, 
dbMI by a callus). 

In the greater number of forms there is only MM (external) adventitious lobe. 
irbSeh is soooteded by two large principal lobes, the seoooil of whieb ia genenlly 
the most deeply reaohing one and therefore corresponds to the flnt lateral lobe 
of the Ammonites, without adventitious lobes. Only in PlacitfS perauclun there 
are three adveDtitious lobes, and this type comes nearest to the typical Fioaco- 
MhiidB en aoooant of the dfaneratd atrnekaM of tiia adraititioua aaddlci. It 
is very noteworthy that the adTentitious lobea^ which occur besides the eitanwl 
adTontitious lobe, develop tfaemselTes from the adveatitioua saddle by biforoation. 
the aifaiatilioiia saddle may be ttmeroid or oDe-pointed. Of the two chief saddles 
the flnk it alwaya ene-pomted, the aeoond being in meat eaaea abo ae. Only the 
iBBecfeding raddles are dimeroid. 

Fiacitet shows a great outward resemblance in ita shape to involute OymtUte; 
lMr<a±ampIe» to Qy m mS tn aaAetamiia. Bauer, ftom the Boanian fti^e.* Theanalogr 
is essentially strengthened by the fact that the indication of an adventitious lobe 
also exists in tLisspeoiea in oonaeqaenoe of the bifosoation of the external 
■addle. 

fte question as to the possible derivation tl ihe genoaJPloej^w fiom QfmiM», 

■#Mely "umbilicated in their older represenfntive<i, hut visihly morenamnrfy V&3li^ 
Bcrted in their younger ones, must for the present be loft open. 

!BiA t'shddldliketo AiaW attention here to analogies which seem to bring 
Vltttitet into relationship with certain OladisdtidtOt. Putting aride the ifiial 
atiiation, Trociadmcitet Brancoi, nypocladiscites subarattit and BypodadUrHet 
JitA^rnattw not only show a certaia agreement in outer form, bat also in the 
Oiipdiltionotthe anttflm. With Mfarenoe to the latter tme may to in«anaa 
compare the sutures of Tlaoim Otihmi (PL XIX, Kg. 2) with the kbea -df 
the aboTo-named CUdiscitidBB. The first two deep lateral lobes find their oorres- 
poadmg lepieaentetiTea in the two large principal lobes of PiacUei. 1 am inclined 
•Bttl^awUi Afca.dic«iuiwb.«iih.«AMw.0l,M.UT,.9b«,nif. ^U.-tif*- 
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to think that a greater significanoe ought to be attachi>d to the analogies witb tb« 
CladiMitidie than to the MBemblanoei with Gf/mrit^. NerertbeletB I deem it 
advisable to bold my opinion alKjut it in suspense. 

True J^lacitea occur, aooording to oar present knowledge, for the first time hi 
the Jnliaii period. The gernii Maehci speotally rich development, however, only is 
the JuTBTian 8*»§b, at the end el whioh it alao diet out. 

■ S. ClAOnM, ind. « afl. PL voMsan, PL Xyfll, Pig. 9. 

IWa. J h M D M Mi j wiMlil i i, B. 9. Haja^ Dm Q«birg» om HtiLiUU, I. Bd, p. 68, T«f. XXI. Vtgi. '. B 

The undeterminable ohambeied fragment belongs to a species related to 
Ptacilet perauctiis, as is shown by the oocurronce of three adventitfoiia lohei. This 

type is already found in tlie ^Mi'ditcrranoan Trias Province of Europe, in t1;f Julian 
depo6it«; but tliese latter ocuurrcucea (c(. loc oit. Pituu}oeera» cl. perauctum 
p. 58) aie lilcewiM imperfeotly known. 

LocnHln and Geological Pontion. — Carnic Sta^o ; in tlie upper Daomella Beda 
of the Bambauag Section. Number of speoinMns examined, 1. 

2. PtAOnn OiiDHAia; & t. Ifoji., PL ZIX, VIg. 2. 

The higlMnoathBd smooth sheU po moss e s an nmhilieDa with a naivew ogeofng, 

whioh is bordered by a stcop umbilical wall. The sides an Twy flat and aoaiedy 
peraeptihly inflated. The external part is rounded. 

Anlnret. — ^Aeoordingto the straotare of the sntuies Plaeikt Otdhamt is to be 

assignud to the group of Plaoiles platyphyllui. Decisive for this allocation ia in the 
first plnce tlie adventitious saddle, with its low lateral branch attached to its 
outer side iu an oblique position. This brancli, as the Mediterranean forms of 
FlmeUtt Aow, ia to he legarded as • zodimeBtaTy, miallar, adTentitiaas nddle. 

The character also of the auxiUaiy saddles vrhicli do not show t!u' deep hifnreatlon 
oharacteristic of the group of PUteiiei tymmistrieut does not contradict this ascrip- 
tion to the group of TtaeiUt plaffphyllu: Bat it ia to be ohaerved that the 
outer latentl branch, mentioned above, is |irop< >rtiODally weakly deteloped and does 
not attain the dimensions which are rendu d by tbe IfedltemiMttt apeoies of the 
same group, though belonging to a higher horizon. 

Vhe ezteroal lob« dedgnated her* the adventitioaa lobe ia hamiooy with the 

terminrilo^^'y nj^plied to the European species, i« considerably shallower than the two 
suoceeding chief lolx>t, and divided into two diverging two-pointed halTSi by a 
tnfeBe>lilEe medkn projection. 

The second of the two large principal lobes which penfbrnw the fnootiwa oC the 
tni lateral lobo of Ammonites with normal sutural arrangement reaches some* 
what lower than the first. Both are two-pointed at their base. But smaller denticles 
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iDdicate at the base ol the fint pfineiiMl lobe a farth«r diriiion of the two ohicf 

points. 

The flnt ol tt« tmlve e ueee w l T i e lota, deaeendfng srob-like to the wwi^ Hfri 

■atureb performs the fnnotion of the second laternl lolic ^i.r., tlio third pTlB<ti|ai 
lobe), thoogh it appears outwardly alroadjr as auxiliary iobei while the otber eleven 
no to be regarded as tme anzfliaay lobea. The lariger of ibem are divided into two 
points, but a division cannot be observed in the miaUer onee. TbeiaddlMaie 
rather simply constructed and the dimeroid arrangement is only 8ho\rn ill thi 
auxiliary saddles. The first principal saddle reaches the greatest height. 

JHrnetuioM.-^' 

TM>Mtar 41 IBB. 

Bi||hl«lllMlut*bMl 36 „ 

Bw»4tk ■»«•••••.... u„ 

ima«i thtvHbiiiMt ......... a . 

Locality and Oeoiogicai Position.— Qmia Stage; In the DaoDcUa beds (A 
Lauka. Number of specimens examined, 1. 



8. PliACITM Sakvhtaia.— >E. T. Mojs., ri. XIX, Fig3. 3, 5. 

Thfa species is distinguished from I'iaciiet Oidhami by the umbilicus closed 
^ aealhii» tlie atnogor iaflatloii of tiw ddee and the diffieieotly ahaped, rUUtj 

denticulated sniurrs. 

Taint falciform transverse stcisB are shovn (Fig. 5) on the shell, which ism 
good pmerfation. They describe a widely expanding arch, anteriorly convex, on 
tile upper half of the side, similar to that in the genus JBambtuiagUti. 

Suture$.-~PlacHe$ Sakuntala re|:r(ments, having regard to the structure of the 
entnres, an independent type which cannot be included, without reservation, in any of 
the groupa difEanatiated op to the pneani time in the Moditarraiiean 
PlaeUeB polydaclylm (Cephal. der HalUt. Ealke, I. Band. p. 52, Ttf. XXI, Hg. ^ 
shows the greatest reaombknoe in the structure of the lobi's, but there are also manv 
mnarlcable differenceB between this form and the present one. Thus Placita 
poiydactylus possesses the outer lateral Inmoh on the adTflotitioat saddle ehaiactn> 
Mtic Of the group of Flacite» plaifpkgtti^ whenaitoPJaoifM SakunMa tiuifamiMh 
11, aaarnle, completely absent. 

The three dnwingi gben of tbe sntures show the mode of development in the 
different stages of growth. It is seen that the growth of tbe new sntonl eleueutl 
takes place from the side of the umbilicus. The «f tJ» deatieiilatioii and 

—I with age are also to be observed. 



..^41 "n^ ««e as well as tlia Omnk qmmetricol form of th. adr«niitk»a 
r "SIL^fLT* ^^"^ situated lohe bein? thereby proportionally 

tteep The iiro targe principal lobes reach nearly the same depth. The fir.t of th, 

J^rilsHi^'i^T^LSL*' • -eriesof aux/liary lobes, is. from 

lUrelatu^a to the p«e«ltog whori. rtiU to be «^«e l/teralor prii.elp.1 
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As an important distinctive point compnrcd witli Placit^s polydncl'/Uis it is to 
lie observed that only tbe large first principal saddle shows the wedge form. The 
dimeioid shape of tbe saddles begins theMfoK altmidy with the second priociiMl 
saddle. The second principal saddle in Pladtes polvdarfir'u." Iws on the othtfltUld 
a wedge>8bap«d outline quite similar to tbat of the first principal saddle. 

Oneof tlwepeeiiBeBBiiBder deseripttm whieh w» ngard as a Tarietgr oC FtadtM 

Sakutdalo, is distingiii'^hed from all the otlicr forms by the. presence of the above- 
mentioned outer lateral branch on the adventitious saddle. Through this circnm* 
•Umoe we get an faidicBtion that Kaeitet Saktmtala might nevertheless be In doser 
relationship with the group of Plttoitet platfphtfHiih&a would otherwise be sapposed. 

Sipkuuele. — Almost all the specimens under exomioation possess a cord 
running uninterruptedly and representing a well-preserred sipbunole. 
tbezefon moat probaUf » bomiy aipbooal oOTsdng pEesant. 

JiNlMSi0Mi'~ 

DkMlir «>M. 

««iBM«flhilMt«hiil 

^■••.••••••••Mu 



•WWhtt^vOUnt Oi» 

ZoeuUir Mid Geoiogica PasMm^ JvTK?ian Stage ; of tbe Hakiites-LiaiesloM 
of tbe BambABBg Seotioa. Nnmber of epeaunena eia i n inwl. 14. 



b. laoAxaiVLvaDM. 

1. ifBAAnEmnn, B. t. Ifojs. 

18T8. IMmHfil* Ton S«idiirol nad TcMtita, 48. 

im. y^MOf U«bmi<U te AmmmUn^MMBgm im Triu. V.fh. dei k. k. e«.l. B. A, p. IM. 

Of this genus so widely dlitribnted in the Mediterranean trias only aiingje 
fra!?meiit, ratlier imperfectly preserved, but undoubtedly gcncricaUy con neetod with 
it, has been found in the Indian trias. In Buiopo 2JeyaphyUite9he}oat» to tbe 
more numeroos epaohBens, eepeeially in tbe deposito poor in clay, of tbe phalo- 
podf.ncios. "Whrtber their rarity in the Himahya is connected with the pre- 
valence of the Cophalopod-bearing rooks richer in clay, or whether it may b e^d - 
bntod t» tin local peonlhiilaoa of bdian Trias Fiwrinoab miut for the preseot 
remain an open question. 



]UBGAPHTmi!B8. f. ind. 

•M. m, Figi. 9, 10, 18. C.pl»»lepud»» ^» meaiumiwu TriMptoriiB, p. MS. TM. Mil. 

Tliis chambered cast converted into brown ironstone only possesses a di»met«r 
of 11-5 mm. and has suffered by weathering. A speciio detennfaietion is 
thnlbn not attainable. Hm shape of the abeU nulada w moot ibroaglj of 



HIMlLAT^N FOSSILS. 

Ji^ptyHito /cHtM, and tlie sutures also, though damn^rd bv ^prttherin^, t^pH 
mAmtk of comparison with that speoiet. The only specimen present comes from the 
of the Daonella beds to tlie south oC tlifl "Dttwhirrlim FkM. 

a LTTOOEBAIIDJi. 
1. MoraTAxms, PMnpeoky. 

Jfmfl|firfff',l T UniF^if — parff, Cep)itl<i|x>J«D der meditemn«B Triui>niTlni, p. S04. 

I ii* Bhat. XeatiJtbrU. far Min., GtoL n. Pitlieik lLBi,^U^ 



MbnrABiensTOnim, B. t. Mojs, PL XIX« fig. 7. 

Thii fom with its numerous slowly inoreasing whorls a^rfra perfectly m'tli 
the spedmens from the Julian Ballstatt Limestone of the Feuerkogel near Auste^ 
but the thioknesB of the whorls appears too great and ooBsequently also flie 
inflation ct the sides much too ooupioamu in the illastration here giron (Fig, 7b), 
wluch represents the anterior somewhat crushed portion of the last whorl restored. 

Sutures. — In spite of the smaller size the finer details at the base of the fiist 
lattnl lobe and tbe lateral braoebaa of tbo flx«t lataial aaddles are dbtiadlj par> 
ceptible when comiKire d ^vith Hojstdrittt Agenor (Cf. MoiwphyllHea Agenor, E. v. 
Moj«i80vio«, OepL d. mfiditenaoen Triasprariiu, p. 205, Taf. LXXVIU, Figs. 6-9). 

JDmennionB.'— 

HaighiolibsliiivlMd 

Bmdth •»« Hi. 

mUh.rfltea^UUras M • 

X0Mi% ami Qteiogioti f o«t7ion.~Carnic Stage ; in the Daondla beds (Ko. 5) 
off fh* Bambnag Beotko, 1 speoiinni; Is tbe aame beda near Kiangar, 1 qpetiaun. 

S. FHnLOcanaa, £d. Soota. 



Vn. flgilMiTot. B. T. Moji.. Dm um Htllstnlt. I. Bd 1. Hefl, p. 3fi. 

. JUtofkgUiUt, K. A. y. ZilUi. n fult, Handbiioh dor PnUoatologioi Ud. lU Ml. 



T consider the triassio forma wbkb am giooped round Phflhetnn MoJweiM 

as the duect ancestors of the jurassic Phyltoc-PratiiUc, whilst t. Zittel ond Stcinmann 
aanga time triiasic forms to the genus Iiacoj>hyllUe» and regard tbe genu* 
Megaphymes a. tkeprimMw torn of the genus Fhyllocera^ 
^ With reference to the -cnu5 M.^japhyliUeB emphaaU mut 1» laid upon the 
^^^V^l'f'^' '''''''''' •'"^^^■"^^ ^P^-<>« ^n-nmbiUcntcJ 1 closed 
1^^^ -^Lr^ exclusively one-leafed terminations of the 
•ooiei. Ti»g»MP*y«»«rwpwo«.anop«onmbaioo^andak»^ 



vjui^cd by Gt^nJc 
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teU. that «■ »«>i^^^ un.rmhmc^i. Eorm. which would n«U» a Wi- 
tiM from the one-leafed saddles of the g««i JbgrnphgUiU, to the .addles of the 
gemi.P*ir«a«ra. termmaUn5jin two or three loaves are moreover entirely want- 
ing. Ite eonoentrated proportions of growth connected with iU small a 
cu^ums ancethat «a«K»diBgte«ya^^^ ^fc,^^ dyiug-out 
T , (compare the genera j;^Mte/2V«^«rtW 
%r./^* and C«^.<«)» another remarkrtle peouliarity of J!f.^.,;,,,^>r I con! 
SSWunT,"'*"**"^*^^^ Without descendants at the upper. 

.nJ^A^^ *«°*«°P°™"«» the same group aio distm- 

gtiM bom tiie ^pfed wpMMitatives of the genus PA»«««M«Mi aa for inatuoa 
from THyllocera, heterophgUm, only by th. wider iimMtawnS^^ BiMdhr3 
bet of ^auxiliary lobes connected with the lesser degree of involution. The 
S««>«o derelopment of involute forms outof evolute ones ia among the Nautiloids 
■BdAmmonoidshowOTW aMhagwettllj ttoognised phenomenon thattoenkige 
upon It would be rather snperfluous. But attention may here be drawn to the studkl 
of M.Neumayr* on the ontogenetio doTalopment of different jurassic .pocies of 
ngttocerm$. n» ■ntnwi of P*f «»y«/ e««c are the typical PA^Woceraa 

•aliiim,aiiditiMtdoDl7lie ^ted out that only the thm AW Hddka on «Mb 
half of ^fhe dun nhow ihe dIpliyU or triphyll termination of tlie =adilles, while tlM 
nwoeedingoiMS an always monopbyU. This feature is evidenty connected witb 
the alight degree of involution of the aheO. 

Out of the evolute species of PA vf^owras are developed on the one hand the 
strongly involute typical species of Fhyllooeraa of the Jura, and on the other hand 
the nb^va macopkifnUM, Zittel, which ia dirtingnUied by inclined auxUiary 
lohee and a variable body-eli amber and is confined to the lias. 

fkgllocerat descends, as lalieady mentioned in the year 1873,* frnm thotriassic 
anoerixm of the genua ZytoMraa, which 1 have later distinguished as MoaophylUtta. 

Of the two stocks which I have desigmted aa JbiufkrtUttt, the series of ftmna 

of MonopfiyUifen sphaerophyllut or Monophyllitet 8.8. may be rec-irdcd as r-rri'Drsora 
of the genus Lyloceraa, and the group of Jf. Agenor, distinguished by Pompa«*y 
uadflr tiie geneiio naoia Jr»^imfftf«s, as the aonroe of the genus Ibglloeenu, 

Xrandtional forms between MojwirUet and JPhyUoe §r»i -f tona that may be 
atUbated to one or the other of th^e genera at disoretioo— are Phylloeerat patent 
fraw tha laoio Hallalali Timestoia and the lodiaa PkfUoeerat Mneri, which 
vaibedasoEibedbahMr. 

a 

' I agrM with Hing'a prapont to npukt* boo Ui« pMuten F^pmoMntUi tfc* Pofaaoeerttidi <I«»:rib«l W mo 
from th* Afotio triM, nndai th» gM«rio dw%tiilioD PunfopamtctrM fana* irtkb M ilni4j eouplitoly ia ik* 
AuimoBitlc ita^ of d*Td«pciMOt. 

OaUoaikir hodil ii iDdwrnliMMiUt to m Hat Hhc iUdU (Im Ot tm gmn m ilMljr dM mI k 
^ ta tw AlkiMl NVMaiiik Mi <U Oh AywMMrw lUiH tent ai Iht 



y. ■ ■ wm i 9m Bfctt. TKmm 3tM*-JU» Miiiiri, ttc, 1888, Bd. II., p.. >. 
mMwOhL B. a, 1871. ^«>6. 
«e6Ui|»MlMbl,fid.,I.H«Clb rwSS. 
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nwgomia Thyiloceraa ocoon, Mowding to the range here adopted, for Um 
flnt fniA in the Julian beds. 

ranaoOBBAB (lConTA«OTi) BmwM, a. T. Moji, PL XH, Fig. 6. 

TWs upecies is, like PiftlocBro* (lfoy«««rl<«t) p«<«it, a iimaitiaittt 
farm ttim Meitvarite* to Fhylloceras &nid(i^TidaMVonm arbitrary decision as 
to wV.nther it is to be referred to the one or to the other genus. The slowly 
increasing whorls only embracing one another on tbe external part ore higher 
fliaii wide and ponen a nnooth aheU. The external part is narrowly inflated and 
gradually pas9P3 into tlip ^rntly-rounded lides. The umbilical margin is rounded, 
its wiOi oTerhanging. The umhUioni ia, in conseiuenoo of the slight inTolution, 
widely opened. 

Pj^flo0«fM Ebnert k diitiiigddied oatwaidly only very slightly from the 
eloBely related rAy/?o<rer«»j»a<e»t occurring in the Lncin division of the Juvavian 
Hallstatt Limestone {Zgtoeerai patetu^ £. t. Mojiusovica, Ceph. d. Uallstatter 
£alke. L Bd., p. H XVI. iig. 18, Tat. ZIX., E%. 17) hj the aomewliat 
dUtefeat tnatfeBM leatian of flia whocto oaoaed by their leaser htighL 

Sutures. — The ill stritc of preservation which makes the present fragment very 
fragile unfortunately prevents the complete exposure ol tbe external saddle. It seems, 
however, that this ma rimflady shaped to that of FhfttcMnt (NriiNt and that thai 
it was monophyll, prorided with a large terminal leaf, rounded above, the eon* 
vexity of which was directed towards the first lateral Inbe, but tbo concavity 
towards the external lobo. A second deeper-lying leaf, which, however, did not 
lench the height of the Urge terminal leaf* eeeou to have beea tnmed towudi the 
external lobe. The he^inninf^ of tho diphyll devflopment is therefore indicated 
aHao on the external saddle, in spite of the mooophyll plaa here uuuiistakable. 
The cStaraflteK ind tibe deptli of the vteaaX lobe oonU not nnftirtanately be 
observed. ^^'^ 

Tlic two lateral saddles are distinctly diphyll. But the somewhat stronger 
^ dgyelopment of the outer 'terminal leaf, which is espeoiaUy observable in tbe seoond 
latenilAdulS, snails iti mmophyll origin. 

The lobe situated on the umhilioal margin b to bo legwded «8 the third Utnal 

lobe, acoosdbg to its position in relation to t);e projection of tbe preceding whorl. 
The first htoid lobe which reaches the greatest depth is arranged in three larger 
pi^ts divided by danliialea with entire margins ; the middle and deepest of these 
points is subdivided again by smaller denticles and poinCa. Hie outer p(^t also 
shows a secondary serration at its base. The second lateral lobe is provided with 
two larger points, which are again divided, Tbe character of the third lateral lobe 
is not diatinotly obaervahle. 

The antunplmeaa described diffm in the detidhol the lolies and the bvar 
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portion of the saddles from the lobea of Fhgllocera$ pate»$t as may be seea from a 
CMDfuiMMi of <he llgttm* 



Mm. 

WslitatibtlMivM 29 . 

KM 22 „ 

Width of the Dubiliciu 27 „ 

ZoeatUg and Qeologieal Post'^ion —Canue Stage; ia the DaonelU beds of 
Lraka. Number of •peoimens examined, 1. 



d. TTTCEIIIDJti. 



1. f mainSy B. t. Itois^ C£. C«phalopodeii dec mediterraaea TriaapiOThu, 

p. 844. 

Pric'Uim TOfliBwrs, B. t. 1Io}i.» PI. XIX.> Pigs. 8, fl. 

"Whilst the auture-hae is of sucli a ubaractef as to admit of no doubt that V6 
•m dealing in (he pment form wUb ■ P«feMMt,tli»kitv]iod (Vlg. 9) oomnsting 
of the body.cbamber for tba gneler part shows wme divergence on account of 
which we cannot determine wheUmr we have to deal with originally organic oc late 
meohaakil defomattont. 

After the bending of the last whorl, whicli reminds us of the bondings of the 
whorl at the beginning of the bodyohamber ia Aree»U$, a deviation from the 
spiral takes place with a tain to the left ■ A depreanon «f the wirorl oeema 
■jmultaneoudf. The margin of the mouth is, it is true, not preserred, but the 
specimen of tho body-cbambcr (Fig. 9) La to be regarded as nearly complete, as it 
almost occupies the whole of the last whorL The oast of the inner chambers (Kg. 8) 
eompletely raeelbthe Bogifer type. Tbeepherieal ehdl poasems a narrow uinblU- 
cus, li:;rL]iTed by a sharp edge and shows faint traces of transverse folds. 

Suturet.— The external lobe is proportionally deep, reaching nearly to the 
depth of the first lateral lobe. It seperatoe iteetf, H ii true, by thii fcetm* bom 
tiMohenetflr of tUs lobe in the gwdogieelly older typical Rugifera. Bat the 
narrow fine external saddle, appearing somewhat too wide in our illa «t"tMKW 
thoroughly rocalls the Bugifer type, though it must be admitted that the pwMofr 
ttBallieeiesebowateiideBeytoainore dietiaot ehaiederisathm of the external 
lobe and saddle. The two lateral saddles and the two following auxihaiy saddJes 
aie Wforcated in the middle into two parts. The external saddle termwetee Mm 

hi two lappets, and the first lateielMadle to thiee. 

JHmmkmt^Iii cooKqnenee o« the iuferftot jtrnmAia jmOag^wm- 

isfai 
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straction fbo usual mejwnremcnta arc not possible in the bO^'Ohambedr speotmaii. 
We must therefore be conteat to mentioQ that tlie dhnrater tt the place of tte 
fc-T- ihtptiil bead amoaots to 11 mm.; «nd that more anterioiri7,a£tflBtlie Iw g hmiii g 
oCtiMdepnMionintiMfBgbmof fli0moiiiih,itiioi4]r SO mm. 

lotenul oMte give the following meMuiwnenti i— 

DumeUr « 

H»ightof UieUitwWl 76 ,, 

TbiaiMH., „ m ... .....IO-Ih 



TrCCvUtf gffrf fif^"^ Baiaiaa.—Omde Stage; in black limestone faciof 
the Balphu QlBoier, onths kCt Iwiik of the linar mrer. Nombex of sf^oimene 

flOBMUiOiBdif Aa 



HumABina. B. T. Hoik Gl OapIialopodaD dcr meditaniMa IdaipioTiDi, 

F.ai. 

HmrAAUxaa msinnn, fi. r. Uojs. 

tM8. jliwin«to >I«Mm (WdiM) j>r, fldli^ PklMaMogy gf Mitt. ^ «1, PL 8^ «» 1 (aoi Figa. 3 lad t 

Tbroogli ibe Idndnen o( Dr. Heniy Woodward I bare brfore me tbe plaster 

casts of the two original larger specimens figured by Salter and preserved in the 
Britisb Museum in London. By a happy chance I found among the apecioiens 
oollected by Dr. IMmmt in the Caraic Crinoid Limestone of B i m l ti B Fdar a 
small cast, which belonga totina aame ■peaka aiBaltBi^a,dio«iag Uio autumn flgond 
ban of the natural size. 

The slender naixowly umbilicated shell conskta of high-mouthed very widi^ly 
embiaaiiiig wborli, with dif^ilif inflated ridea and a tnmeated narrow ezeemai 
pail) vbich has a central keel, fiat at first, then accompanied by deeply-sunk keel- 
faatHra. The latter are bordered on the outer edge by sharp rime whioh viewed 
fnm UiB axlefnal aide pnodneo the effect of marginal keels. 

The lateral sculpture consists of very fabtlalda vhiehi^pear'TaiyflMand 
weak in tht- small specimen from Rimkin Paiar, hut in Saltert apecimens they 
are larger and more distinctly developed. They are slightly «iimd slginoidally 
and pradnae knotty amUioga on tho outer maigin whieh fbnn true aaargiual spinea 

in the larger of Salter's forms. 

It must be recognised that the habit of the present shell reminds us above all 
of the young form of OwatfM Jioridut (Cf. Cephal. der medit. IViaaprovina, Taf. 
Land LI) among all kwwntriassicAmnioidlaa. Wb««h«, however, wo bava haw 
a type staadhig k okwcr nktioa with OimriVaa (wbioh w 






■ ■lit ir» 




Fifr 2. 
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Ilg. 1. CfatniWii outs of the mtani aha, fromtlM Crinoidal limestone with Traeiyeeras 

Itielieua itom Eimkio Paiar. Sutures enlargod. 
FigiL t, 9i. After dnwiog* takm bem jlMttr Mitinf Sittn'a (iKgiaal naoianiN fm 

mrm, Nitmlnk 

But in any case it mnat 1m poiatefl out fbtt the dumotn «f theeKtemd put 

as well as the development of the. suturns in Ilungaritet nitiensia are distinguishod 
from the geologioally older ropreseatatim of the genna known up to the present 
tims. The poaribOitj moat, howvfw, be kept tn Tiew that the necessity for the 
flieotion of a new genus may arise when sufficient material has been obtained. 

^li/lirw.— The suture-line is, in contrast to the older Hungaritet, no more in the 
«entitio stage of dewlopment, but is decidedly bracbyphyllt a aroumstanoe that 
deserves the mora attoDtian as eren the small •pednMit fiom WmHn laiar wbkli 
forms the subject of onr illustration nnd description has already very highly deve* 
loped sutures. Another peculiarity is the slight depth of the eztemal lobei irhioh is 
the mm aldkbg, as tbe iint taleial lobe is diitinguiifafld by yorj ea^dteable depth. 
The arran'»ement nf the sutures is normal. There arc only two lateial lobes, which 
even in this young oast are followed by two auziUaiy lobea down to the umbilical 
maigiii.' Baiter's diawing of the sutons whieh is reprodooed from the larger 
specimeiif fflnstratod in Fig. 2, shows four anziliaiy lobes. This specimen has, it 
must be remariced, suffered through weathering, and the difference in Salter's draw- 
ing of the first lateral lobe^ which appears to be not deep oaough, is probably to be 
taoed to this oironmataiiOB* Tba external bbo wbleh naoliea over the ontst 
margins to the sides is diridnd into (wo one-pointod div-frgint^ branches by a median 
projection. The latter is broad rising in a blunt pyiamid^ provided with t?"> 
lalfltal braaoliea. The lai^ of these lateral bnnobes oobiaides -witb the outer 

muffin and reminds us of a simihuly hituatcd branch in Hungaritet Pradoi 
(Ospb.d. med. Triasprovinz, Taf. XXXIL, Tig. 7). The two lateral lobes, the 
aooond of which reaches to about the depth of the external lobe while the first is, as 
atotadjinaitkaedt diBtiiigQlibed by gtart depth, am dhided into tbiep pdnfabf 
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*^""Se saddles are rery dender and provided with notchtt which out very deeply 
into thdr walk. The imnmlte of the eaddlfB appMor* it la troN uith an imteokwi 
nnigb, not with a sharply rounded but a Romewhat irregular outline, which may 
ha regarded as a sta-e prrceding the notching. Th© external saddle and the first 
Iglnal one niiiy have about the same height. 

INHMtar 

B«lgtltoltlMlHt«1lOll 

VbkkiM »•• ••••»•••••*• 



LoealUv and Geological Foiition.- C&rmc Stage ; in the Crinoidnl limestone 
of Eiml<in Paiar and in the Niti Paas, Kumbet of gpedmens examined in the 
former locality, 1 in the latter^ 2. 



NAUTILEA. 

A. OTBOOBEATIDJL 

1. FunrautmnmbB. t. Ucja^ OL Oephalopod«i to naditemiMn IMMpraTia^ 

ITS. 

1. tvmnXBUxmioik «im mn n , B. >loji.i FLXXLi Tig. 8. 

This sheU, chambered throughout, is closely related in the form of the whorU 
as well as in the sculpture of the shell to Fleuronautilus Wulfeni (E. v. Mojsi- 
soTics, Cephalopoden der Halktatter Kalke, L lid., p. 10, Taf. VII, Eig. 8) fw™ 
the Julian heda of the Alpa. 

The shell, moderately increasing, consists of somewhat more than one and* 
half whorls. The umbilicus is perforated in the innermost whorL The inacrawst 
whorl begins very bluntly, increaaoa yvj quickly to a consideiahle tiiiehnMa and 
height and then continues growil^ in both diieotiona in a Tory moderate degree. 
This blunt embryonal part has very distinctly marked transverse stria) on the 
shell ; these are crossed by fainter longitudinal ttrite. At the beginning of the 
aaoood fooHh ot iho inner whoil, rimulianeoaaly with the dsvdopment ti an 
umbilical margin and tlte ilattoning ot the sides, there OCCUT tJfansverse ribs, faint 
and following one another at rather wide intervals. Marginal tubercles, of which 
faint swellings sttll oontUme, rib-like, a little on the external part, are at 
beginning of the outer whorl conneeted wiUi the ribtnOW <|«T«loped into folda. 
More anteriorly the fold-like ribs become more and mtmofaaain on the sidea, wUI* 
the marginal tnberdes preserve their distinct ohaiaoter. 

The external part ia flattened in ita middle iiw. Item <Ua legioii. latanlly 
j^httabaiply hounded, UiaibflUbeooom inflated np to the tabeNla& aitnated « 
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the margin. This median flattening of the external part is not yet perceptible on 
the first half of the whorl. 

The number of tho tnarginni tuborcles prost^nt in the flinmrnfenDflS of tbe 
last irhorl amounts to about 15. 'i'hore is a normal line preeoit, 

J9Si[p««a0f «.—19ie poaitioii of the dphoiude ooald not be aaeertained. 

Snl}i)-e».—Thp sutures rather Tcidely separated from orn another show a flat 
external lob«>, wlucli is separated from the flat lateral lobe by a bnad saddle 
feaoUngitagKatestlx^ton the margin. The lateral lobe doea not reach the 
depth of the fxtc-mal lobn. A second saddle-sbnped curvahiro of the suture-Uoe 
is present on the umbilioal margiu. An internal lobe could not be obaerred. 

Dimentiont. — 



Diametrr ••....43 mab 

Height uf th«lMt •borl 19 , 

TUrknan 

WidAiilUwUlim U, 



Locality and Geological Potilion. — Carnic Stage; from the lower Daonolla 
be<ls (:^f clions 1-2) of the Bambanag Section. Number of specimens examined, 1. 

Remarks upon Pleuronautilua I'ichleri, Hau. — I find myself compelled to 
OiprBWlj dedaie here that the designation Pleuronaiililu$ MnieMtetat, of Bejridi, 
must be applied to the specimen described and figured by me under this designation 
in the " Cephalopoden der mediterranen Triasprovinz," p. 278, Taf. LXXXVL, 
ngB.1. 8; for the apMrimen iUnatrated in Kg. 3, PLLXXZYI., on whioh the 
description is bnsfd ■nn'^ the ori';inal of Beyrich's Xati/iluf m^micontattu, which 
£eyriob desohbcd as ^iautUtu Fiehleri, Hau., iu the year 1S67, in tbe Tranaactions 
of the Berlin Academy, and i)laiteated oertainly in a aamewhat schematic way 
(PI. III., Fig. 4). I did not think it necessary in the desetiption of PleuronatitUiu 
$emico»latu» to mention specially that it was only a question of Beyricb''^ (iri!5inal 
to N. aemicottatus and N. Piohleri, though tho list of synonyms was in favour 
of fhia, ftnd hom tiie itatemeat conoeraing the proprieknhip in the ezplaiwtion 
of the plate it was to be UDdeistood that the one of the- flgiued ■peoimene haknged 
to the Berlin Museam. 

I feel compelled to make thia eorreotion beeanse of the wrong impremioii 
whioh my representation of Pleunnautilut temicostattu has giren ri>e to, first by 
Er. T. Bauer (Cephalopoden dcs hosniscben Muschelkalks, Denkschr. Akad. d. 
Vnn^ "Wien, 1887, Bd. LIV., p. 15), then by Salomon in his work on tbe Marmo> 
Isto (Falnontographica, Bd. XLII., p. 176) and finally just raoently by 6. r, 
Arthabcr (Cephalopodenfauna dor Reiflini^er Kalke, BeitvigO SOT PalaBODtologie 
Oeaterreich>Ungarn8 und dcs Orients, Bd. X., p. 33). 

i. ffwawKAvrnvSt i. ind. 

This is a fragment of a chambered whorl half of which is calcified. The 
VednwnMtDitida luof IWMMHrfilM H«9i. (Ceph. jL Balbttttar SMOn, 
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I. Bd., p. 10, Taf. VII., Fig. 8), tut it has a less liriu;ht and greater breadth and 
Wints the chaiaoteTOtio longitudinal Btriaa in an otherwise aimUar sculpture. 

Thereisaflat extend lobe oatiie Inoad extenial puk A telenlMaiiiin 
ihaotliM hand, scarcely indicated and not so deep as tijf external MWk VbeChet 
an internal lobe is developed or not could not he observed. 

Hw liphunclo lies at somewhat less than half the height of lb» whod. 

Xonrij^ Md MogktU PaaMon.— Cttndo Stage; intba IMUaMa of 
Lanka. Number of apaolnieoa exaninad, 1. 



B. NAUTILID^ 
L— HAvmnB vuauu.wna, S. t. Ho]»n PL XZI., Bg. !• 



The eaafc pwrided iHth the body -chamber consisU of three very quickly 
increasing whorls embmcing one another, of which the two outer are higher than 
vide and have their greatest thickness in the Tioinity of the umbUical margin. 
The external part i» rounded. A Strang oaUna doeea the umbiUona wUdi ia aooa. 
what open in the oast. The innermost whorl which is wider than high has no 
impression o( the internal part, whiob howeveris already yeij distinct in the second 
whorL 

S^itaHofe.— TUt lies -very deep, at a aUgbt distance from tho internal part. 

Batmm T*-- very closely arranged septa describe a flat wide lobe on the 
An accurate observation of the oourso of the eepta on the external part is 
Midered diihcult owing to the inilUing of the ebamben bavingbeM fnetand. Aa 
eztenial bbe^ however, does not seem to be present, or, should thfe be tboifc ftll 
onljverysUghflydeTelopocU An internal lobe ia not pieaent, 

OiMOTtW ■»! 

• • ~ ■*««* " " 



LoealUy <mm| MflffM J>^etN0ii.^aniTixn8teRe} of Oe VMltM-VniKim 
of the BambKoag Beolion. Numbev of apeoimena examinecl, I, 

%. If AVTiLva, f. ind. ex aff. K. nxaoDXc^ PL XZL»Plg. % 

This cast chambered throughout shows a grc-at resemblance to Nautilut 
neioiiitfM, Ban.', and has a considerably more concentrated growth. The 
perfOmtion of the umbilieaBi wUeh fa jraefttoseiModi^ aaurants to aboat 19 vm* 

is in the present cast only 2 mm. There are about one and a half whorls at tho 
diameter of 48 mm. Sharp edges are not yet present at the beginning of the last 

t S.T.]IaiHNTM^Cis1nk»pidM4aiHaUittU«rUk%IBd.,p.U,Xaf.Vm,Ii^^ 
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Vborl^lnit they are formed in the course of the latter. The flattening and the 
indiTidualisation of the tutmul pwt oeenn aliBiilia&eoiidr iritii «he appeannce of 

the marginal anglps. 

SiphuMie.—'lhe position of the lipbiiiiolA isTery deep, near the intenal vuL 
StOnrM.'-'An internal lobe ia not pmaant. 

The development of the flat external lobe occupying the breadth of the eztamal 
part goes band In hand with the appearance of the marginal anf^K-s. There is a 
bned flat lateral lobe at tteridetaaln NtmtUtu mtodicu,. The crowded condiUon 
of the ^r-ptn, which considerably increases towards the Brterinr ftaotmed edge, is 
BtiU remarkable. From this increasing shortness of the distance of the septa it 
mirtbe eattBliided that the specimen was broken off near the beginniogof thebody- 

w-"*^ 48 

H«igii|«rttt]Mt«lMrl w 

TUtkMM Kitat........ 2S 

Wi«h«ra*«gAjne« ! '. . ! 4 " 

Localitifand Geological P<m»/<om.— Juvavian Stage; of the Halorites-Iainestoiie 
qf the BwnbeiMg fleeilon. Nunber of epebimeoe enmitted, 1. 



8. TStmnm, nor. t iaL 

Rom the SeoneUabedB of Imilca there are two emshed tpeoimens of a Nautilitt 
whieh reminds us by its shape and the arrangem ti^ its sutures of JVeeiilM 
katoHeug, Mojs. (Ccpb. d. Dallst. Kalke, 1 Bd., p. 20, Tsf. VII., Fig. 4). and which 
ia especially distinguished by the fact that the external part seems to be more 
ahttrply marked oB by blunt angles from the sMes. 

From its had stat'^ of prmervafion it would bevielasi to go moM mimitelj into 
the description of this undetermiuable specimen. 



2. CLTSONAUIU.US, £. T. Uojs., Cf. Cephalopoden det mediterranen 
TriiipnyniiB, p. 181. 

1. OawatAjmim Gmbbbaohi, e. t. Mojs., PI. XXn., Pig. 1. 

Ibis species may bo regarded as the precursor of CljfdOHautilu$ biemguktrit, for, 
nbeo it baa atteined ffimenrioBi in viiiob OltimaiMim tkmg^itri* bM almdy 
iMohcd its characteristic featUM, It is still in n stage of developiiMiiit wbioib 
ohuBotarises the latter in the adolescent stage. 

Hie penultiinate whorl of the figured speebnen itill poaseieee la iniaied 
external part^ which is not separated from the sides even bj the indicatkm of an 
•agle bnt UMgw into tbo sidBi witb • oontuuiow swelling. 

sS 
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At tbe Ijcf^inning of the last, whorl, which w chambered tbroogbout, tlieraaiv 
foint rounded angles forming tbe bouudaiies of the still inflated external part. 
These angles ate aliU mow oonapiouoai np to the »nterior end of this whorl. 

Thut'reatiT breadth of tho pxtcnml nr<<;i and the greater thickness of the 
^vlioils niuv be further mootiwied as distinguishing features in contrast to Gl}fdo- 
wuttius biangularis. As to the fonn of tlie nmbiiioui, a dedded opinioBaa to 
vfaetber it waa open or uloeed by a callus, cannot 1m nsdrad at oiring to the bad 
stato of pr< sorvatioo. It haa bowever the appearanee aaif thenmbiliamwiB 
Bumowhat open. 

• AipibnMto^Its porition aeeraa to be tbe same aa in <7fydbiMN«ltif N«v«iM 

ButpOfeotly eomot obaervation wna unfortunately not possible. 

Sttlurft.—Thf; modo of developmect of the suture-line is about the same as ia 
ClydomutUus biangularit, with the remarkable differaioe. bowoTer, that a divinon 
of the extenial lobe by a flat median pnqeetion never occurs heie. Furtbermore 
tbe external saddle is in ClmUniantihut Cnrfhf.clii nt the anterior end of this fragment 
just at the rounded marginal angle, while ii> sbeUs of the same dimeusioas of 
Clgiottat^ut Hmgulorit tbe ezteraal aaddle ia aeen to be abifted to tbe sidea 

Tbe jrroat width of the lateral lobe is furtlin \. ly notowortbj, this being due 
to tbe fact that the top of tiie lateral saddle i<« only on tbe umbilical mai^io. Tbe 
penultimate whorl shows the ilut i>inuosity of the external lobe in the eompletalj 
loiinded extenud part whieh ia not yet individoaliied. There is no iatmial lobe. 

JKMenfjoM^ 

KHMMr W mm. 

H«Bhloftk*lMtwh«iii ........ M » (0M») 

HHtttftttiuiMiow S« I (wt) 

XomK^ Mtd <?Ml« jwel Peaitfee.— JnTariaa Stage ; in tbe LimeBUHW oomplaK 

(No. 6) with JHnficooeriu tt. itnptrvtor of the TV^ Tn lH w yy Bffl iti ^m , Number of 
specimens examined, 1. 

1 GLTDOHAinxEUB Bux«in,inn, E. t. Uoja, PL XXIL, Figi. % Z. 

Tbe shell distinguished by an tunbiliooa doaed by a oallna haa a nanov 

external part, which is not defined by latrril nn-I< s, and is completely smooth and 
flattened. The sides converge towards tbe external part. The shell reaches its 
greatest breadth outaide the deep ambiHoaa,iB the region of the lateral aaddle. 
The whorls are moreover bi-ber than wide. An umbilical margin is not pres-in!. 
but tlieshell descends in a curve from the greatest lateral intlalioa in tbe region of 
the lateral aaddle to tbe nmbilicna which seems to be open on the casts. 

The sculpture consists of flat, nuureorleaa oonspioixHU folda, wWob on the 
sidea undergo an anteriorly ronvex curvature and continue in a lessenin- degree 
Ofer the flattened external part. Coarser fold-like stria) axe also obeerved in some 
apeomena parallel to theee folds, especially on the npper half of «he aides. 

The normal line in the niiddlo of the external part ia preaent Ott the ohambeiad 
pwtiona of tbe shell as Keli a, on the bodynduunbeie a! ti ( 
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Intenuti oarti liaye a rounded external part. The tiro Biaiginal angles make 
their aji] < u uu- > sitnultaDPously with tbe flattflning Mid the iodividnalintion of th« 

ejrternal part onlv at ;i diameter of about 16 mm. 

It is worthy of not« that there are several examples of bodf-cbambers of Tery 
different dimenaioiis in the j^newnt material. The Iwt mpta are not vide apart in 
tlie-e specimens, so tli:it. pnilrihly immatwre indiviilunls in tln-> flitTerent stage's of 
gro^Tth maj be present. Ihe largest apeaniea is chambered tliroughout at a 
diameter of 100 mm. 

Clydonaittiliis hiattfiularis b vorv olosely related to Clydotuaitiliu QuettHedtif 
Hau., from tbe middle JuTavian Uallstatt limeatone, bat is distiogoisbed from thi« 
hj the nmbilicDs being closed by a oallas and by the croasing of the external part by 
the radial folds. 

aipfiitiwlc. — The oriliw of the sijihunclc, elliptieally elongated in tlie direction 
of the radius, is somewliat above the middle of the disUince between tlie external 
parts. 

Siiliiyrg. — Bosides tlie flitly arched lateral lobe tliere is on the sldea in tile 
juuog only an auxiliary lobe present and tbe septa pass uncuryed over theaiienial 
partu Almost rimnltaneoTuly with fte appearance of the external anglea a geofle 
anteriorly coucave curvature of the septum is formed on the external part wliich 
<;radu:illy changes into an external lobe increasing in depth. The external saddle 
thus sioiuUaneousIy arising shifts gradually from the eztemal an^ to the sides 
and heoomea flnaily indivldnalised into a round pointed aaddle top wbioh k fidlowod 
by tlie very deep rounded lar^e lateral lobe. 

The lateral saddle wliich separates the lateral lobe from the auxiliary lobe, ■ 
filling into tbe ambilioal niiara, {■faroadlj founded above. 

Another raodillcation occurs in the external lobe at a more advanced stag*? of 
^owtb. Its centre rises into a flat undulation so that a kind of very low but 
broadly spread and broadly infiatod median projection niults, which aoeoiding to 
the analogy of the Ammonite sntuei lepacatea the eztemal lobe into twohalTcs. 
An intonal lobe ia not pteaent. 
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Btigl««{ti«lHt«lwd 



Hitafltli 

muk flf tW wUtaM ° 

InmUfy a»d Geological Po^r^dwi.-Jnvavian Stage; in the Halorites-Limestone 

of tbe Jiambanag Section. Number of specimens examined, 8. 

8. CLYDOHATrmtrs, nov. f. ind. 
Tlierc i^ a fra-mcnt of a Ch/donautatu from the Dsonella beds of Lauka which 
is distinguished from ClydonautUut Grie^hi. <» wW** » ia desely allied. l»y tbe 
neater inilati«n of th« eftenud part wbioh ia bordert<l at the sidet by blunt angles, 
iaint tiansTsne foldt, dmilar to those of ClfdomutUut ««vWari«» aie pKaent 
on the aides. 



The tature-lioe. of which the eztennl lohe m v«U w the gneter pert of tU 
deep>]atenl lobe era to he eeen, ahowe greatieeemUeiuM to O^ y Jww e Wi n OrieOaM. 



a OBTHOOEBATID^. 

Ortbooens, f. Ind^ Fl. XXL, Hg. 5. 
BepuBflenMires of tiip L'L'iius Orlhoceras are extremelj rare in the upper trias 
of tho HimAlnya. Tlie fow fragment* present aro only BuflScient to determine tba 
genus, it is out ot tlio question to attempt to name the species. Tlie fragmest 
figaied ii»eeito(Ahody-«diainberaiMleoaiesftoaitbe Heloiitee-LinuotaiM of the 
Bembeiieg BeeBon. 

DIBRAKOHUTA. 
AVLA.GOOBBATIBA 

1. Atractites, Gilmbel. 

IMl. Atr^etitn, Oiriwi, dn i ^ B Mifcrribam da IwjmiwHca AlpsDgabirgei, p. 476. 



ATHACTiTts, f. ind., PL XXI., Fig. 4u 

Among tho material available from the upper triris of the Hirar'ilaya Atraetitei 
is, it is true, somewliat less rare th&a Orthoceroi, but nevertheiees is not of frequent 
OMmmiioe. 

Tho pvBHDt fragments cannot serve for the establis^bmcnt oC the epodee. 

The flgvied phragmooone has a divergent an^le of 1V:°. 

The tTOBflrme aeetion i« citoalar. The distance between the septa auoanti to 
oomewhat less than half the diameter of the inferior septum. 

The surface of the shell shows coarse but faint and indistinct transveno elite 
on the ventral side, while the dorsal side appears to be completely smooth. 

There are no rostra pieaont. 

LoraUfyrxnd Geological Po«i<io».— Juvavian Stage; in the HeMtur-MllMlfainn 
of tho Bambauag Section. Number of specimeiiB examined, 10 Ikegnento of 



RESULTS. 

The forms d«cribed m this work are grouped, on the basis of the stratigraphi- 
t fT^JlJf ^-J^' f*un«. to which is added, a. a fifth, the 

fauna of tl>e Tr^ Lunortcw of Kd.p«i ooBeoted hy Orieehaoh. In order to 
g«^completeapieti^ each fauna the few specimens, which on 

Iwring Bate, heridee the epaaeeiMBHoDod in the text. 



1. OAXmO BCAABi 

1. The lowest divlsioa of tho Tyrolosn Series, in the section of Rimkin Faiir 
immodiatelj succeeding the Anisic Stoge, is lopmed by ths dMk any T^» ^^.t ^n|ft 
with TmmuOoertinu, »p. (sPoftferimw, t. IKttiiiar).> 

Tho Cophalopoda-bearing durk ^roy limestone, designated by GriabBdl M the 
" Horizon of ^i>imomte$ Aon " of the Kalphu Olaoier, in the valkj U tin tji^- 
rivmr, Mongt to the aMae liorinm. 

As is seen from the identity of some of the foarfb, part Ol tlM Amm«nitaaof 
theKiti Paas described by Salter come from the same group of beds. 

Ihen lie, on the whole, twelve forms known up to the present time from this 
hoBion, M«.2— 

1. XtmKltt, «{. AmH, (Rimliin Paiar). 

>. Matmittnu, nor. f. ef. C. PliuU, (fiimkio PaiarV 

«. Irftiitt* Sinektfi, (Miti Asi). 

4. A HaMlMftf, (Bimltin Pai^r). 

B. M UMvfWMM, (Balpha Glitcier). 

t. Tnirtd^fttru rOpkiMvm, (Ralpha Gkdtr). 

f • u f. ial, QUlphn Qlwaar). 

8. TrmAfttmMMimm, (RimUn fkmr). 

0. „ f. iiid., (Grnnj) of Jiiplif^i, Nif- Pa«a). 

10. Jaannile* of. ejmbiformit, (Himkia Pai»r, ftalpha Glaou'). 

11. Ptychit«» fMtkmmm*. (Rslplio GImm^. 

12. Hutjmriltt niHentit, (Rimkin Rijar, Niti Pom). 

HftTing regard to the character of the rock the dark grey limestone of Tera 
Gfldh, north of Ealapani, labelled by Oriesbaoh " Lower Trias, bed 2," may also be 
included in the horizon of the Oriaoldal liaiMbiiie of min*t»^ ttium The K'v^ 
sites from Itta G«dh am m follow :— 

1. Thiihitei (?) meUafti, 
a. PUdtu, t. iad. 

«. Artitkt u OKt o nA . 

It must be roBwriceik witb xeference to these lists, that tbe products of the 
above localities are very meij»ro. It is nerertheleas easy to see at a glance that 
we have to deal here with a Caruie fauna. On the other hand it is less easy to 
daoide wheiher wo may dangUkte th« fanoa la OordefDlio or JoHu. In faTWUrof 
fhe Cordevolic period might be mentioned the ocLurronoo of some ancient types, 
•neb as ttyoMe* and MimgtHit0$. It might also nmU from tbe fact that the 
DaonoDa teda, roirowwBiig tha Qrimidri linumtcam, rnuat dwadeJIy be awlgned to Iho 
Julian period, that the Ozinojdal llmMtenea mint belong to die neit lower lone 
of Trachycei an Jon. 

^ In tbe M<;diterraneau Froviace the earliest known FlyohUf come from the Pisa- 
senio kwor atege tndlhB eedeit JBwvartfst Ikom the Loncohiriieb and the ocour- 
fepoeof tifeMtfoganemin Oe Oeraie dej^oeite of tbe Eimdlayft mint theief oie 
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be FP^arded as ft very remarknhle phonomcnoo. The question might (herefore be 
raised" as to whether the localities may not have b«cn oonfoundefl. Against thi» 
I may state that FtyehUes potthnmus was worked out by myself from a hand- 
Bpecimen containing Joannitet cf. cymbiformis, and that further nungariteg nilien- 
giM wii8 likewise lately obtained in Vienna from the Crinoidal limestone of Rimkin 
Paiar. The fact is therefore not to bo disputed that the two forms come from the 
same rockB as the rest of the fauna given above, and if the character of fauna taken 
as a whole points to the Carnic a^P, wo must for the Indian trias Province T(^iiti 
the case as proved that the genera Ftychilet and Uungarite* ascend in this pr-vina 
to the Camie stage. Both genera are rcprt-sented by forms of very small size »nd 
concentrated growth ; we lay a stress upon this circumstance, because the obcrfa- 
tion already frequently made by us thai concentrated' types of smnll size arc to be 
regarded as senile moribund phenomena acquires a new oonfirmatioti. The wcur- 
rence of a Hungaritea iu a Carnic horizon seems, however, less surprising if we 
remember that the gonus Camites, descending* from HiingaHtea first occur* in 
the Julian deposits. The more developed indentation of the sutures, monnver, 
distinguishes Eungarlie» nUkmii from the older species and is iu harmony with the 
later age of this species. 

If we now pass on to the consideration of the rest of the fauna, we find in it a 
predominant number of genera which are on the whole cliaraot«ristic of the Camic 
stage aud a smaller number which are especially so of the . I ulian sub-stage. To it 
belong the genera Traehycerai, ThisbUen, Entomoceran, ImtUiea, Jrcetten and 
Flaciles. The genus Trachycentt occurs in Europe for the first time in the upper 
region of the Longobardic stage, but only becomes an important factor in the Cor- 
devolic fauna. The live other genera appear in Europe for the first time in the 
Julian deposits. But not only the agreement of the greatt-r number of the genera 
but also the speiiQo relationship of some forms speak for the Julian ago of our 
fauna. In the first place we mention Joannitet of. rymbiformi$, and 2'rachjceras 
tibelieum, which latter species is so closely related to Trachycerat Auttriaeuin that 
it may be regarded as a geographical variety of it. IncvlUet cf. Ileimi is nest to 
bo mentioned, which diverges only a little from the European type. In the rest of 
the genera the relationships to Julian species and even, as in Arcetlfs sub'jicorni*, 
to Tuvalie, prevail likewise. Arpadilea, on the other hand, belongs to types n hioh 
are peculiar to the Indian trias Province. 

If we summarize the above observations we come to the conclusion th.it tlio 
Crinoidal limestone of Rimkin Paiar and the limestones of Nili Pass, Ralpliu 
Glacier and Tera Qadh, which arc on a similar honzon, are to be regarded as homo- 
taxial with the Julian stage' and not with the Cordevolic. 

2. From the Daonelk beds overlying the Crinoidal Limestone of Rimkin Paiar 

» An Bn>l<igou> cam !• formtd bj th* dwirf-liko C«ratitei of coMPatTatrd growth «bitb nt (tntd in tit »»t 
boriiAD ill the Jnli»D liuit.ton* of th* S<«ltk»niinnrgut. 

Comp«r« th. oiitog«iirtic d«ri.spn,«iil of C<imt<«». CephiJopoden d. iiiedit. Tri»^p^<ITM, p. M8. 

» AIm the gtnvt Tniumalocrimu4 mint be n.gardeJ u lyyia\ of lh« Jolito Migt, a* it wm to tka prM«» 
kKmn in Euro]., ooljr in th, C»tdit» b^iU «f rrnihnu Tjrol ud io tbo Jaliui limr.ton, of Hallrt»tu 
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oephalopods hare been obtained from several localities, but these trafortunately leave 
much to be desired with refereace to their state of preservation. Acoording to 
Dr. Diener'B -verbal communicatlinm tlw Qepbalopoas an ntit rate in fhu tUek hmm 
of b^-fla, but it is very difficult to secure them owing to their fragility. The localities 
iti which they have been fonnd are named in the following list The numbwa, it 
moat be mentioned, indieate tha podtion within this coaipto oflwib, go. 1 imwh- 
log tbe lowert Md No, 6 ibe Ughait pwitum. 

1. Jovi(ei, ind. ax aff. J. dad, (No. 2, Rimkin Paiar). 

8. luitmoetra*, o. t. c£. £ FUnU, (No. 1, Bimkia Paiw). 
S. Antlomitei Umianmseniit, (Baml«nag). 

4. ,1 Eujen'i'., {Rir;'.'kiii I'aiar), 

5. „ Cttroii, (Rimkin Pakr). 

6. GrmM^ Maiitgmu. 

n Eama, (Lanka, No. 4, Banlmy). . 
S. ftmmlet, f. iod., (Kiragur S«ctioD). 

9. SageniUi, n. f. inil., (Xo. 2. Bttmban»j). 

10. Stjrita t ind., (No. 1, l, Bumhtaag). 

11. „ f. iad., (No. 1, 2, BambsDa?). 

12. Til>f>j(ft, I. ind., (upper (Jivlti m in tlic Bambaasg SiatiOB)* 

15. Froarcett**, a. f. ind., (Laukx, Bamfaaoag). 

14. OMMlii {ffffoeUOmMi (Uifa^, 
IB. fmdaiiieUtt tn<licif$. 

16. „ n. f. ind. 

17. UtgapkglliUt ind. (UtadnrrhaPHss). 

18. Piteitt$, iad. ex. aff. PI. permtti, (Jambanig). 
Ifi. „ Omami, (Laaka). 

20. Mtyndrilei chji/tm, (No. o, B»iul)an»g, Rianga^ 

81. „ (thgUoetrii)EI)»«n,{lM\t%). 

£«. PlemrommUht UMktt, (Na. 1, 1^ Ifambiaif ). 

8.^. „ in<l., (Lanka). 

24. Nautii%t, n. f. ind., (Laubi). 

U. ClgiulUHUlM, n. f. ind., (Laukn). 

M. OttiMtm, f. ind., (Bambana^, UUdurtfaa Ftet). 

This fauna also hears the stamp of the Julian age as shown by the genera 
which it contains as well as by the relationship of it* species to European ones. 
The bede with LOUm OKpHim vf the I^rkogd on tiw Bfltheteteis, mh 
Aussee, espedallf ihow a very striking,' simlhirity to this fauna. Araon^ these 
similar forms T count Jnatomitet, Oriesbachilei, Styritet, Cladi»cite$ and Para- 
OadiBoites, tbe last of which is represented by two species perhape identioal with 
the Biuopean oiMe. 

A'uitomitct shows the closest rehtionship -with spemea of the beds with Lobitti 
tUipltctu, and it is the same with Styr<t/!t. GriesbathUet may be regarded M m 
Indian type whieb has become known in Bafope onlr aa a gnat rarity in the bedk 
irith Lobiles eWplicus. The s.wius Tibetites which represents the Mediterranean 
genua Gfrtophurite* in the Indian province appears in the Daouella beds for the 
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with Lohilet elUpticut. H'opniritnt eugyrua wbioh comes from the uppermwt 
division of the Oaoaella bed* is found ia Europe not only in beds with ZoMa 
elUpticut but also in the wme of TrtpUet nMMahu. 

As to known, certain subdivisions are to be recogoiaed in the Julian limestone 
ofHallstatt (beds with Trachj/cems amtriacum, beds with Lobitet ellipticut and 
bed* with XraehycerM Aonoides) to which I have as yet attached no chronological 
■IgDifioanoe on acooust of tbeir oImb CmumI lebibMuliip.* 

The fauna of the Daonclla beds only shows the cbaractor of the composition 
of the fauna of the beds with Lobilet elUptieua viihaut any foreign elemente; 
while the Crinoidal limert«»' irifil fIneMAyafffM fitrfimim, aa wdl by iti bwar 
gbatignfiihioal poaition aa by tbe admixture of older types {Pt^chitet, Eangarita), 
seems to possess a somewlmt g^reater a!je, and may be regarded as a lower diTinonol 
the Julian stage homotaxial with the beds with Traohycem amtriacum. 

8. In tbii plaoe tiie faun* of the TiopitM Kmeaionat <rf Kalapaoi adgbt be 
discussed; but the limestonos could not unfortunately be found again in tbe sections 
closely examined by Diener and Griesbach. The uppermost layers of the DaoneUa 
beds with Mojaoii-Ues eugyrtu probably correspond with the Tropitea Hmeitooe, or 
«]n no aedimeat hM b«en depotitod «t all in this region oi the Him&laya during the 
Tuvalie period. It cannot at present be decided whether it is here a quastioiiot 
defioicooy in our knowledge of the subject or of an abeenoe of sedimeuts. 

Ths fiuuM» nnf orti>n»te1y badly pnaamd, ooodrta of t||B following tern i-m 

1. Jovitet, nov. f. ex. aS. /. ioMMljt. 

8. „ ct. dacui, 

4. „ MT. of. r. wafra^m. 

5. „ HOT. f. inJ. 

6. It iaA^ a. T. ftuoiulMiu, 

7. a ind.* rf . HmMUtut* 

8. Euhmwrah in J., cf. B,m»iU»^»Hi 
y. SageniU*, ind., of. S, it m mit , 

10, fra^Mfuntt B. t iiMl. 

Tbe orinold'beazing Ted limealone of • Kiogaib Range, aovth of Saageba TaDa, 

in the cliff region, from which we have four specimens of Joviiet, probably belongs 
alio to the horizon of the Tropitcs limestone of Kalapani, for the specimens of JoiAUt 
team to agree with the new species, mentioned above under iXo. 1. 1 oonsider the 
Tio^tes limestones of Katepui aa tin onofc bomotaiial eqidvalmt of tbe Tuvalia 
Tropites limestones of tbe Mediterranean Province. There exists in both cases not 
mily the same association of genera, but also oloae apeoifio relationahip, . wbiok in a 
better itate of pfeietvitioii of the apeofaoena ml^t pai)*i# bare led to the identlflt 
oation of some forms with European species. 

Xhe genui Traohyeerat which doea^ not appeav anj nsKein tbia Mgb bcniion 
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lBtlwllodil«maflanFn>TiDce forma the only foreign element of the fauna in the 
llkopitee limestone of KaUpaoL A««ndiiig to tbe wx^nt given by J. Perrin 
Smith.' TrachyceroB is, however, also found in tlio Tropites bods of California, iOao 
Tuvalic. It therefore seems that the genus Traehseeras which appears in Europe 
f« the last ti-w fa tto J«Mttdq«dtalM.wi during the TuvaUc period 

towMds the east of the Thfl^ and into the Paoifio Inaio. 

II. Jdvavian Staojb. 

1. A oomplez of nodular and slaty limestones which in tho lahcls before mo is 
maiked No. 6, and ia in Dr. Diener'a report designated « Hauerites beds,^' soooeeds 
the Daonella beds in the Bamliaaaf ieoHai. WiSli the hoiU nnmhar and the had 
state of preservation of the pKaent eephalopoda it ia diffionU to And a nUtaUe 
name for this division. 

The antaU faona cooaiatt of the f oUoving fonni :^ 

1. Ftrtjw^H, a. IL ind. (a. kE. ?. Jtcfut^ 

2. „ 0. (. ind. 
9. Jnvatilett iiuL 

4. t»ftmtt»» n. I iai, 

5. Haxtritet (?)» n. t. iad< 

6. Jrcetttf, n. f. iud. 

7. Pinaeoetrat, ind., (Group oTiVa. imfinit^ 
S. ClydumauHlut Grietiaeii 

The Juvavinn type of the fauna shows itself immediatply and indubitably in 
these few remains in spito of the great deficiency of the material. FarajuvavUet 
eapeeiaUy plajB an impovtaat part in the diTiaioii of the beds that foUoir and an 
represented here by two difleieDt species; then we have Arceates, comparable to the 
huieJlreettea tyngonm'j JPinaeoeeraa, which reminds us very much of P. imjfer«t9r; 
and Saueritet, all of which give the Juvavian impress to the foana. 

I ooni^idcr the suggestion that this fauna might be added to the hS^omiB^ 
fanna of thi' ITnlnritcs lime«t-one must bo put aside for the reason tlmt nof one of 
the numerous species of the Halorites limestone is present. OlydomutUm Oriet- 
hotMt whibh ia probably tiie immediate aneeator of Olfdonmiit&m bkmfftOarit and 
therefore belonijs, with fins sproies, to the samo genetic s-'iies of forms, Iparls to 
the conclusion that the fauna, of which it is a constituent part, must be older than 
the fanea whieh hat iia deBoeadanto aa oontomporaiies. 

The faunal guides are not snffloient for a more exact determination of the age. 
But from the investi<?ation into the ago of thf Haloittes limestone it results that 
the fauna of the complex of beds Ho. 6 might be regarded as an homotazial equi- 
valent of the lower diririoii of tike I«eie bnrar atage. 

S. B|f fte Ae xloheit among the ttj^er tiiaano eeplMlo|nda fannm inveatigated 
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is that of (lie Halorites limestone, of which the greater part originates in the Bam. 
banag section. Names of localities are therefore added in the following list only 
wher^ the spocios in question originate from other localities :— 

1. Halcri't* pro<yon. 

2. 11 Sappkottit. 
8. „ Charaxi. 
4. „ Fiaonis. 
6, „ Mcaei, 

6. ParajutavUet Blanfordi. 

7. „ lamkanut, (Lauka). 

8. „ SUr%ber(jL 

9. „ FeiitmaMi, (alio in RimkiD P»iar). 

10, 11 Jaequtni. 

11. „ Tya<Ulli. 
\i. „ Renardi. 

13. „ Ludolfi. 

14. II mnor. 

15. „ BrinUni, 

16. „ Buddhaien*. 

17. i> S>oUctk«i. 

18. n »• f- ind- 

19. ThtHdiUt Ou'domt. 

20. II Baxltfi. 

21. GutmbelHet jaudianutt (Jundi PasE). 

22. Jnatilttilti Ktlciiii, (also io Rimkin Paiat). 

23. t, D. {■ ind. 
2t. Tiieiitet HnalU. 

25. „ SfurcMstni. 
46. II PtfrtH-SmitH, 
27. ParatiMihl Berhandi. 
2». ^ Gtikiti. 

29. » Adelphi. 
SO. f, aajKitoteilaiui. 
i\. Tornqaiiti, 

82. Utlielilct Atalania. 

S3. Dillmarittn IlUdtu 

81. Dieniteit ind., cf. Z'. Jtbclui, 

8&. 5f«»siisa«igit«i Deii/lerii. 

SS. „ tlionitoidi'. 

ilt „ Hoet'ingi, 

„ UH'iMlalaUfialMt. 

^9. „ Lnbloeii. 

4C. Clioniles Woodieardi. 

41. „ Sj/^<fi. 

42. n uimani. 

43. „ ipinaiHi. 

44. „ Uaghui. 
4'. n n. f. ind. 



Digitized h 
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a. « <i^M«. 

4B. „ B. f . ind. 
49. BuMUmgUet Nholai. 
fiO. n drckHaUi. 
6!. Jrtnttt Ltmtaril. 

••iS. }i imtanajiitf SeiUjtnlaeiU. 
5+' .t Dientri^ 
bi. PImUu aaiuntaia. 
6fl. Naatffnt hambanftMtii, 

57. „ n. f. ex. aff. jV. hmmMh. 

58. Clfdona^Um* Hanfuhri*. 
U. Or/lMfnM, t. iad. 

Notwithstanding the ratber oansUflrable loeal fwsallaritiei, Che <3rpical JimiTkD 

Imbit of tills fnuQft is very striking, and it tlierefore s<>om« fn iis saperflooat 
to fur liter discuss ttie distributioa in tkie Juvaviau stage. The analysis will tiien* 
foie be oonflned exeloeivel j to tbe empbariting iA tlie loeal featonn and the mora 
emot determination nf (lie age. 

Salorite* and I'arajwavUet, both of viiich genera give to tbe fauna a type 
peeoliar to it, are oonapieuooa for tbeir feoandity. SaiorU» is exclusively 
repreaented by acatenato apeeies with .externally rounded peristooM^ wUfe in 
tbe ncafenate Mediterranean species the peristome is aa a rule rectnnijular. 
Aoateiiate forms with externaity rounded peristome are only vciy rarely found 
in tlie HalUtatt Hmeatone; tliej waj be dedgnatod u Indian danenta. The 
new genus Farnjvtnri'es is in its I vpiral representatives confined to India. A 
closely agreeing form has however been known as a rarity in tbe Lacic 
bUatati marble oC Ldaling, near GuNro, but it w distingnbhed from its Indian 
nongeners by having uninterrupted e.xternul ribs. Tbe Sibirites genus Thetiditet is 
ooofined to India. Tlie representative genus 3lelnsUnrile» occurs in the Lacic 
deposits of the Mediterranean Provinoe. Another genus peculiar to the Indian 
Province is Tibetitea, with tbe ■ub'genera AnalibeHUt and ParoMtoMM. IUniU$% 
la replaced in the Mediterranean Province by tho allied genus Cyrlopleuritea. 
Bxclusively Indian types which have no representatives in the llediterzanean 
Fiofinoe are CfmemMUea and BaManaffitM, 

A highly interesting type is formed in the Indian Provineo by tbe 'jroup of 
SMnmatmUM unduUitoitriati, which I have recently collected in a speoies not yet 
aamibBd in the lado Halbtatt nuttUo with Sagmitea QUb^ CUemlUea, which is 
as fieqnent in India as Sleinmamat^ comes nearest to an upper Lacic form' from 
the group of Clio^ites Are». The f^enus Bhniies h represented in our Indian 
fauna by a fragment wliich comes very near to Dionitea Aabulw and is perhi^ 
■Ten identioal with it. 
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The group of Sireailes Argonauts is reprcsenttd by two species, one of whfcli, 
vis., S. Biekttrit oonea mj near the laoie S. Svm ; while the other, S. elegam, 
recalls the Alaunic S. Stachei. Sandlingites is closely related to (lift upper Lncic 
Satidliagiies Utj/en. Aroetlea Leonard* comes ocarest to the upper Lacic ArcnUt 
bictp». ITie genttt Fiaaotaerat ia represented by the species P. parma oocorriDg 
jn the upper Lacic and the Alaunic IIullsiaLt litnestoue. Tlacitet SnkUMMa, wa 
independent Indian type, seems to be related to the upper Lacic Tlaeifrs polydaetylnt 
OlfdotmUilua biangularit rciuiads us of the Alaunic Ciydonautiiua Quent^tdti 
irldle aa mJcoown neir IfauMna recalla N. meaoiiom. 

The copiialopod fauna of the Halorites limestone has, as the above analysis 
shows, relations with both the Alaunic and the Lacic fauna. It ron aitiH tln rcfore 
to inTCstigate whether there is an equal distribution of the fauna in botii, or 
whether there is a preponderanos ol it in one of thami. 

The opinion might be exTires!:<-d that tlie oecurrpiice of the gr nus 'tiletHet, 
which represents Cgrtopleuritei, points to the Alaunic sub-stage, as from the Laeis 
depodta of the Mediteniinean ProTinoe CyrtoplemritM ia not yet known, whilst the 
Alaunic fauna comprises most representatives of thia genus. It must on the other 
hand be remembered that the genus CyrtoplevrUea occurs already in typieal spt^ies 
fa the Mediterranean Province during the Julian period. The apparent intcrmit- 
tence during the Lade period haa therefore no gnat rignifloance and ntayhe 
annulled by fortunate diseoverio';. 

The circumstance that the acatenate Maloritet with externally rounded peris* 
tomahaai^to fha pteieiit time heen stated to o(mw only in the Alaunio (kuna of 
the Mediterranean Provitta, oan be brought forward jatt aa litOe in favoiir of the 
recognition of an Alaunic ajfe, for the rather frequent occurrence of ncntenate TTo'o- 
ritet in the Lacic Hallstatt limestone gives rise to the supposition that it is perhaps 
only a matter of cbanoa that aooh Indian StOoriiea typea have not alio boon fooad 
in the Lacic Hallstatt limestone. 

The specific similarities to Alaunic species— putting aside rvmeoeerat parma, 

a apeeies known to be iMio as weU as Alanm'o-aro rather infrequent in the tauna 

of tho ITalorlTes limestone and arc confined to Sirenitet Oegtm and CZyAxMoMw 

bia^ulari,. while a greater namber ol relatoiiahipi tiid analogioi apetk ill fa™ 
of the lAoic ago. ' 

T mentioned, of on mdobtoatriato AMtMrnmrilM in the 

Lace Hallstatt hmcstone is to be referred to in the first pkoo. The occurrence of 
the geuus Par«;«»«<te.. which is confined to the Lncic stage of the Hallstatt 
imest»ne.,e also of aome lignilieanoe ; ao is the limitation of the genus Metaaibirite, 
ll^t^Ht ^ Tt "^^ "^'^ to rofer to tho apedfio amilaritie. to 

«n!t^?,o T'n'*'"''*^'^"^ » Lade species of the Mediter. 

.till h^e er a 1^^^ '° ^"^^ ''^ ^^^^'^ '^foU, Often, b 

^^TlZ^^^^^^ conH...onthat tho 

"«w«mo la to ho assigned to the Lacic stage. The Halorites Umestooo 
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is wantiug in aU the elements which are, according to present kaowlfldea. 

to fto Akuaio rtage a»d of whfoh they are charactemtic '"^^ ~-«»"» 

^^J"^^"*''* o't»'«I*"o»getett«Hii1»rit«lime.toneit«.™itB 
ttrt the above-menfaoned oomple. ^ 6, with C!,,o„.um.,. Grie^lacki, 

underlyirg the Hdontee limestone, is to be regarded as a lo«-er division of the 
I««,.tage Asm tbc Mediterranean Pwinee two doeely elated Laoic faunae. 
fll« .ones of Sagemtcs dehdi nn.l of CJadi.ntcs ruhcr, c-au l. distinguished soako 
IQ the Indian Province two Lacic gones could be supposed to exist, . e the still 
iiioompletdy known lower »«m of Oydontimv, OHeAachi and the upper sone of 

8. The cephalopoda-bearing beds in the parts of tbe HimAlava Ik.81 known up 
to the pnHeDi time termllMte witb tlie Halorites limestone. ' Only from the 
" Sa!:.nitos badi,» lo named by Dr. Diener, which an sepantad turn the Haloritea 
limestone by ^tiw UmeBtonea and dolomites (100-120 m. thick) «ith Sph iferim 
OfieOa^ Bittn^ there b ao imperfect fragment of a Sageuites related to Sagemte$ 
gumqu^nuufahm. 8uoh fonu ttteod In the Uoditemoeaii Frovinoe tcrliie Sevatib 
•tage. 

Could one see lu the beds with Spiriferim (7rw*iatfA< a deposif hnmotrxinl 
with tbe Ahranic aob-atage. the biTalw bedi. 8(M0 m. thiok. with Scjenites might 
already be of Sovatic age. In this case the limestone and dolomites, derignated aa 
" Dacbstein Kalk " at the top of the «' Sagonites beds," mi-i,t, well be rn-!,rded m 
at Inrt partly representing the Bhsstie stage, but it most not be ignored that lower 
Jwanic (Liaesic) horieons miglit also he contjiined in them. 

Break in the tueeenion of the bed^.-T\u- following table, which extends from 
fteororlyiDgLiassio boundary lo the underlying boundary between tbe Dinario 
and the Scythian aerie^ vffl efawly ahow the atntigrapfaieal position which the 
cephalopoda-hraring upper triassic deposits which are more minutely dealt with in the 
present work occupy. It becomes clear from this iable that at least nccordingto 
tbe pveaent atate of oi» knowledge then aeema to exist a great hiatus in the sue. 
cession of deposits in the parts of the Him/ilaya more closely examined up to the 
present time, a hiatus that oorrespo -ids to the duration of the Oordovolic, Longo- 
hudlo and Faesanic periods, lliis hiatus agrees in a remarkable manner, as Diener 
hee abeedy mentioned, eneUy with tbe biatoa wUob aeems to exist in ooi^ north- 
eastern Alps. Only recently it was rfill considf'red to be an establislu'd fact that in 
this part of the Alps the sone of Trach^eraa Aoaokles lay dircctiv on the beds with 
OetviUe* Mnoeknm$, though there were those who supported the opinion that the 
Baifling linustones must represent not only the Anisic stits^c hut also the zones 
(apparently wanting, and Ihi; existence of whicii cannot be proved on palawntoloffi- 
eel grouml.s) extending ui)ward8 to the Aonotde» zone. Dr. G. v. Arthabor' who 
witb great steal and aneoese devolea hhoaeif tothe etndy.of the typieal SeiBing 

limestone of I'eifling has now actually sucretded in findiiif* palrcontologtcal sup. 
port for the recognition of the representation of the Jfatsauic and Longobanlio 
fauna in tbe upper part of t])e B«iiling limeatooei. 

f T««.ii(l.l. a«)8NifUi 
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Dr. A.Btttiieri oooM «]»> in a nvmbn of pteoet in upper Stefemark and 

lower AiMtria, in tlie bortlcr region between fho P-eifling limeMone and the SoloHa 
mgof slates, prove the pmenoo of tbe Braoliin,Hula of the so-called Partnaeh 
bods, wWch liein tlie ngiouof tiu WendeUtein aud Ftissen between the Anisic 
atago and the Wettenteto limettone^ and «1uob liaa W wrongly placed l>y a 
number of recent authors on the same horizon as the St. Cassinn beds. Witt.out 
entering here into a discussion about the prolmble horizon of these Partnaoh beds 
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which aie either directly overlaid by tlie Halvbia rugoaa slates or by the Wetterstein 
limastone^ I abould like to meulion hero as chamcturiKing the great hiatus' in the 
lueoeaiion of beds, occurring in places, that in the Saltkammergfut the Sevatio 
Zlambaith beds lie in some places above the Anisio ttBgOi In this latttf MM not 
only the two lowrr divisions of the Juvavian stage are wanting^, but also the whole 
of the Tyroiesc series. I should not therefore like to attach any great importauoe to 
the hiatns in the Himikyaii triu aeotiun, bat only Me in it a lepetition vt m 
phenomenon known to Alpine geologists. Tho expectation may therefore be 
indulged in that fortunate discoveries may lead to the Hiling up of guoU a hiatus by 
furlber inTettigntioiw in the Aniti» moontMU. 

Also the absence of thn Tropitcs limestones of Kalapani in the sections, so care* 
fally studied by Qiieabachiuid Diener, of the Shalshal cliS near Eimkin Paiar and 
the Bembaneg oliSi in tta Gii^ T«Uey miglit be tiggarded as an argument in 
favour of the bM»l antme of the Idatofl* it the liiatcn in qneetioa ihoald tun out to 
be tk real one. 

Th« Indian Trieu Province. — There is no occasion to explain further that the 
vpper trfusio faniUB <rf the B3mftlBy» bendewilbed beer quite a dbtbui loeel 

charaeter ivhioh dislinsruighes them from the homofasial faunrr^ i-^f f!;e Mediterra- 
nean Provinoe. Isevcrtheless there can be no doubt of the former existence of an 
open eonneiiim of tbe hb betmen tbe tiro xegfanw. The Ueditenneui Frovinoe ia 
the moBt westerly oxtensiou of the Thetys, so called by £d. Sucss, the great Trias 
sea, which, occupying the place of the pre>;ent Asiatic mountains, extended from the 
Mediterranean gulf in a west-easterly direction to the great Pacific Oocan. "Were tbe 
oontiniious connexion between tlie Mediterranean gall and the Indian part of this 
Thety?, with its faunal eontenta, known to us, the contrast between the Medi- 
terranean and Indian fauniB would probably be less abrupt and the f aunea of the 
middle portioB for tbe gieater part vtOl nnknown would ehow a gndnal tnnuitfaiii 

between the widely remote western and eastt rn regions of the TlM^pab wlllob we 
now designate as Mediterranean and Indian Irias Provinces. 

The preponderaDoo of TraehyoHrwm with tbe rimiiltaneoas diminiition of 
iMotiraea is one of the most striking peculiarities of the upper triassio oephalo* 
pod faunic of the Indian Province. We shall only refer here to the remarkable 
rarity and the small number of species of Arcestei &ud to the only quite isolated 
oeonnaDoe of the gemu Mtga^Wtn. Armtet and, in oertib d^«i(i» alw 

Cladhcites and Megaphyllitcs play, as is known, an important part, in the 
Mediterranean Trias Province ; but their occurrence is chieliy coniined to limestone 
fbfmationifl, poor in clay, as I mentioDed years ago ;* wbQe also in tbe ICe^temnean 
Proviaoe dopostti liolier in clay, as for instance, tho Wen<;en and St. Casslan 
beds, show a predominance of Trachyottraoa. It might therefore be supposed 
that the diminution of Leiostraca in tbe npper triaiaio deposits of the Himdiaya 
be oonneoted with tiieir elay^ oontents. lUs may be the case to a certain 
dflf^RS^ especially in the Daonella beds ; but it seems as if the character of tbe 
* Of. D«bar dmikMaolofiMlwD Umlug it* DxiliiuinJiAlkMi Bitznagiba , Sd. CV., Aktk 1., p. 11. 
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ft^ia. ^uld not ftlcoe be mCBdent to explain tbe nifty of the oecniRiioe o( 
LeMrmea in the upper trias of the Iliniiilaya. It is particularly striking that in 
■piteof the stnnll number of cephalopoda from tlio CrinoiJ:il limestone with Tneig- 
cent HheUeum the genus Joanniiea occun rather fruqui'utly among them. 

The Haloritee limertone -wift tHHamtmnUM iMdiiUUo$Mat«t might not cMto- 
tiallv differ with reference to the claTcy contents from the Crinoidal limestone ^rifh 
Trachyceras UbeAiovm ; nevertheless the Leiostracan Ammonites in them are amongst 
the greatest rarities. It theififoie Mcms tbat this phanomeDonii not to be ezphuoed 
b7 the pecoliaiitjr of tiie fadM^ bat by Um oonditions of tbe geognphioal dirtii< 
botion. 

It is noteworthy tbat Cladi»oilidie, Jlegaphyllitft a.Qd Phylloceraa iu the Hima- 
kya bare only been found in beda of Oaniie age and aeem to be wanting in ^ 
Juvavian drposit-i. I1ie genus 5<«wip<?<'«<«;* of the futnily Arcestidrc has not ba<a 
founil in the llimalaya up to the present time; but it appears associated vitb 
Fhi/liocerai from the group of P. ueojvren»€ in the triaa of Neir Caledonia, from 
wbidi it SMgr be ooncloded that it might not have been forei^'u to the Thi ty;-. 
The iipvrnnl extensiou of the geoeta Ptgchifrs and Ilnnf]nril''» into the Julian 
(aunai, already minutely discussed, forms a peculiarity of the Indian Province. 

With leferanee to Thtohsroatmoa tbe eonaidenUe numerieal prepondeiaoee 
of the Dinaritidse and Hsloritido) must bo taken into aocount. The Troj>itid!c nre 
confined to the Carnic stn^'p, and do not seem to be very numerona. The Tirolitids 
belong to types which occur sporadically and are therefore rare. 

The SinaritidiB belong, sa waa already lAowa* aometime ago, totiie wiat 
ohariieteri^tic types of the Aretic-Paeific ntul the ildiwi Waa Provinces. 

They form there with the exception of the oompletdy wanting Tirolitide the 
only Tcprcsentattvea of the Oentitoidea. Tbe new and important monognpbs of 
Waagen andDiener on the cnphaluptKia of the Scythian and Dinario series have folly 
corroborated the validity of this elassifleation of the Indian Province.- The Tiroli- 
tidte are in accordance with our present kuovrlodge to be regarded as spccifio 
Mediterxaaeaa t^pei wUflh bare branched off during the BoytUan period bt tlia 
Tklcditercaneaa Fwrlnee and have beoome indepondantlf derailoped within llrii 
Province. 

aomenieiepraiantatifeaof fhudiyoerata belonging to the geoelfo aeriei ef 

TiioliUdie appear now saddenly quite sporadically during the Oamie period in the 
Indian seas (None deposits, as mentioned above, have not yet been proved to exist 
in the Himalaya), and a tew rare types of the same family {Sire»ite$ and Sattd- 
liMftttfs) alN during the Laeie period aorpriw na. If thia aporadie oeonneaoe of a 

stock xioknown before in the Indian seas poinis to a migration from distinct seas, 
the fact thai tbe»e rar« foreign /urmt almott tcilkout eseepti<m i»dieale dou 

' Arkiuelie Ttitt.f ,ui.«. M<m. i, 1' Acid. d« Sdtam da ». P«tM«ba«s. T. XZXIU. Mo. I, 141. 

• Bolatomttt punj<^,n^ f,om tb* EydHpit mfs sE ths Ut Ingi dMoribed ht WMcm (Piteat iaiim Bto 
XIII. 8.Hll«.g.F<».il.,V<J.Il,,.«4.^xaT.»l^.«>fa b««loo . Udlj pr.«r«d ^^im*«. mi W«|« 
UU..U <>».ide» «« d.««r<»iMtio» «riU toMllL »b q<ciB.«» i. i. no «, c^«Uted to p»f e • W «l 
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tp^fCi&C nMtomkip tcith Mediierrauean upeeiet throws a strong liglit upon their 
urigiiu n can tlieretoiewwfMlylHuloubted that the Trachyoerata oi the Carnio 
nndthe Juyavi m of ladj, a» to be legMdfid w iaunlgnnti fiom tlie 

Mediterranean Province. 

Aaaong genera peouJiar to the Indiaa Province but which in the Mediterranean 
ProTinoe only occur as great rarities or Bot at all, the foUowtng may be nwntioned :— 

Fonfuvavileg, Orie^hachites, GnemheUtea, Tibelitea. ThctidUcs and Bmibanagites. 
The Indian I'rovinco is, on the other hand, deficient in OrthopUurUida and 
OeUitida, as also m the gernia MarfarU«$ and in the group of BahrUet eatenoH 
which may all hn a^si-ned to t!)p cIiarnctLTistic types of the Mediterranean Province. 
In the discussion of the age of each division of the beds attention hus nlr. ady been 
dnwn to ume gronpa oharacieristio of tiie Indian Plrorince from genera wiiich 
have also their habitat in the Mediterranean Provinoe, the group of Iftitimm 
nttei imdidtttoitfiafiu and the ^up of JBMoritm prooftm. 



THE 8EA8 OF THE TRIASSIC I'ElliOD. 

1. The Thelya. We have become acijuainted with an uninterrupted period 
ottheldBtoiyof the Oephakqiod fauns of the Indbn Ftorlnoe in the pieaoDt 
memour. That wc can not, however, yet construct a complete and connected 
aooount of the suocession of the Cephalopod faunee of this province will bn soen 
from the pieoeding obaervationa. The older divisions of the Tyrolcso soriea below 
the TnUna fauna, and the younger divisions of the Bajuvarian series above the Lode 
fauna are wanting. It must be left fo lat«r investigations to decide whether theso 
divisions, wanting in the Indian Frovince, may yet be proved to exist by means 
of the OeplHtlopoda fMies. On tUapolDt one oannot, irith our knowledge of the 
Asiatic mountains still in its infnncy, even Tonture on an opinion. But it was nOTOr* 
thelesB very interesting to become aoq^uaiated with a larger division from the 
ndddle of the vppar triai^ and iHfh the nmailnblo agreement with leqiaet to the 
occurrence in suooeation of difflenat geoam and ij^foh between the Uediiemneaa 
and the Indian Provinces.* 

The Indian Trias Province forms an integral part of the Thetys, of which the 
MediteRaneaaTriaaAoTinoeiBtobeiegnrded m the moat weatorly inlet Ihe 
best known areas of tbo ThaiyB M*, Mooiding to the p H MMit itata of our knowt> 
ledge, as follow :— 

• 1. The MadilnnnMui Praffiacih 

2. The (Jcrmnnic ahaOov MS, Mid 

9. The lDdi»n Pravinoa. 

Ihe Gennaaio aballow tea formt a part o! the Hiediterratiean Prorinoe 

and may be r^rded as an estuary which was bordered by the extensive continent 
now sunk in the Atlanti'^ Oc(>an. This triassio "Atlantis" existed probably 
already at the dose of the Palaiozoic period.' It reached, in the west, probably 

'HI. ti|italiifiilH i Il«]l<<kkier Kiilk«, II. Bl. y> Itf. 
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as far M the present North American oontinent,' which, as is known, possess^ «. 
tensive triassic- lacustrine dcposit8, of the character of the German Buntaandstein 
and Keuper in its eastern part ; while pelagic depwito of ilw trial aie only fata 
met tritf» on the Paeiflc slopes of this continent. We shall return to tUt in nto> 
ring to the great ArcticPaciDc Ocean of the Trias Period. 

The relation which the Germanic estuary hears to thA Meditmaoesii Iiiss 
PioriaM has aJready besn minutely diaoossed in former fnibliaations. to whiehvs 
mm simply refer in order to avoid rep<>tition.' Only one important discorery 
iBOBBflyilttdemayhe mentioned here, which gives a new clue to the rpJatdonship 
osiatiiig between the Gennaii Muschelkalk and the MediteRaoeao depoaltB. It ii 
tbe iiMimffdCeratite$ iimioMtiiiBaeheDBteiii Umestom intheYidnityof Beooanv 
1^ Pr. Al. Tomqnist.' _ _ 

The Buchenstcin limestones form the lowest dlnsion of the ^^frolese senei. 



equality itt age irilh tte NodonM beds of the German Muaohelkalk proves 

tiiat the houndary so sbaiply defined in tho Alps be twoon the Dinaric and Tyrulcse 
series Ues midway in the Hauptmuschelkalk. While, namely, as Tornquist lias 
shown, the Trochites limestones are paialleled with the fone of Oeratii» irMom 
bdonging to the Anisic eia^e, the Nodosua limestones belong abeedy to th£ hwtt 
part <^ the Esssanic sab'Stage.* 



gtngc). Cf SlT.r, the Uni (UmduMwi) Ion h fh» aMer Kmmw Ma «f lb taOUOt tl ImIm lini^ »■»■• 

OeoLK. A..lWj, p. 20S. 

' Uoloir-itrifff vciTi ?u:lt'.riil uiil Vmfticu. i-.p. E9-U. fsmfr E. v. M(ij«i»(>vic«, W. Wu||>eB nnd C. UMOMk 
XBtwuif ciner Gli'filciopg Jet |wl«K:b';lifii £>i..lni,e:iti5 des Tiiii ^^6t•:lus. SitziinKubcr. der Disiiem. urtufw. CU Bd. 
CIV, Abrt. 1, p. 1273. 

* lliriaidrtaii 4m. K> OeMllnWt d» WinwiMchnfun CO aijltinicea, Miktiwm. ni.tunir. OIm^c, IRve, 1. Heft 

*tW»l/iA1km«tjMm%Mi»*iltmik»»Wtnih»*ffK\mi^ MnMhelkalk. It it koa«« 

IM Unletiifcrtli ii itm nbmd totiM inir MmsImUmIIi Vf dbUaRnMnd Ofroaa triu iDT««tigato„u BeaMhi k* 
OT^Mndr KktutaiipNifaihh «dltamnnai>«|H fWaifWM«(tte«ffP«A^i"* XriHradiqan AJpiu 

MIX. ^ 321) wHli thg DiWoBftiittts taltsitetili awrt wi imwurt «£ itifaniMi indniiA to ths y ihi l l wft 

Trom siialn^iHitologie*! point •f'*k»{t fMniligMtdy pMfililt to dmiVt tlii*, (or the MdliiMU £Mat,«P I* tbt 

Gieiii Poliiiiiito inclamve, i« UttniM ■■ m tie M oicMkalk. Fre.m the Oreny, ilokiiuitu cf TJ-inringia two oipWapofc 
hive Viwu Ildowd, oil., Ceratitiu Sekmidi, Zimtoerminn (Zoiuhr. Dcntwh. <i«'lil. fli* 13t3, p. $82) oA Ji»«i<r 
diMin iugalonotltnat, Zimni«raiann (Jutirb. li, Koain'.. p"UM. RColog. L»ndf«»n»l»;U ISSS. f> MUtSdlkilBM 
«dTii«til« to iDnnire whtther the flb<«'« qacntion cinili^ nut bo »i«iiM«d by th*Be diiC5T(jri«l. 

With nfstiMico to Cemlilet Schmidi it mm be pcnuUaibl* to noall iht obunutionii which 1 paUiah*! in thr 
jm 1888 oo tbe oceuioa of the dtwMTet? of tbii Aouaoniko (N.JaklV.(. MtouetailSH 1 Bd.,p. 76]. I then 
tbat, elertiiig bom the lappoiitioa of m etinoet finlU doMliyBMk tod fl( tin umiuHBiH «f roprcKotetlrt 
lb the lI«ditenne«B Wffaa eai la the a— «A inliHlHn dailM h jhlrf r*^!" 

kbedi. BBt.aihiimttH|iI«9tMiMi«ko«aedllMotiMh*lliUMlp«idWlln. Rw i^ O* 
'WiMtt miumi MMithtlM horixDO of Um BaekMieteio bedi. tho jtM Mm «t 
; avt* |i|iri«d M i^keH. if tbe Uttenkehla h* ImIuM ia the npper Mi u Al fti l fc i ««• 

the eane agt ta Oe HanMlUt* Brntetene. 

Trimatoiiictt^jugaionixlintn .ho.. T«!ili. „.•>,],: .j-K Tr,^i,'o,li,n„ Klifitriin fnmtbeSt Cberieo beJ^ «» 
7.;nm.nn.nn h*. »lr»dj t«ogni«-a. Bui t. N.atili ar.. on accou,,' rl tl„i, rerily ead eliftht f»l»WMy, M •»!•«' 
h'.r fi.r r l ,lrt..nainalioii of the h<i,iiou, of neiKhhrnring faun^ tl. .„ .Vmmonitee. the eendwhn vmU kl 
alialrlekjf tbat the Qnnt aoleaite eheaU he phaia in th. N-rtmi m the Bi OewiM Ml. 
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Out of tho wide expanse between the Mediterranean and the Indian Frovincea 
tbsra ave as yst only a few places known in wbioh tiiaaslo fossOa oan be aarigned to 

definite horizons. Two places may Iw mentioned in Ania Minor, ono of which is to 
be assigned to the Juvavian stagea the other to the i)iuario series. The Juvavian 
spedmeiia, trhioh may perbape rapfesenttbe Serstio rab-tlage, eome fron BalJik 

Maaden in MyMn.' This fauna is to:) incompletely known for anvthin^ to be said 
about its local character. But the frequency of ocounenoe of the genus Areattt 
might be voted as » Mediteitmiiflan taatim ct the fsoM. Tbe INnarie taana dis- 
eoTOrad by F. Toula in the Gulf of Ismid i S>:'a of Marmora) ndmits neither of 
a sharper marking off into horisons, nor does it show a distinct local character. A 
remarliablo negatiTe ffsatuR is the nrity of PfpeMlw. It is abo'wortby of note 
that in spite of tho short distance from the still typically Meditemmean Dinario 
deposits of Tiosnia, so little relationship can be recognised to the Dinario faunte of 
the Mediterranean Province Under these circumstances the more distinct defini- 
tioa t/t the boriaon lemsdns an open question. 

Indications of the Scythian series have l>een ohtained from the Amyos Pass 
near Pjoulfa in Armenia, and it vould be desirable if further investigations were 
nndiMWKn in tUa plaoe.* 

Didgmites afghanicm, described in this memoir, forms quite an isolated dis- 
covery. The specimen was colieebed by Griesbaob in a loose block at the Mazargban 
river (Zbob valley) and its kxnlity baa not yet been dfaooreced. 

As the genus Didymitei in confined to the Alaunic fauna the snpporiikli ms^ 
be entertained that this horizon is represented in Baloohistan, but it hM not a* y«t 
been recocrnised from any other re^on in Asia. 

Of BfeatintaiestalBoarethe tiiM fossib of Basttcn Tandr.* eoUcoted by F. 
StoHczlc^. rinil dnspribed liy Ed. Sue??, amon!? which are three species ot Halorella 
(among them being two species which asree with Mediterranean forms) and the 
troe MmcUt soMtarM. so often inconeetly died. Ealorella as well as MonotU 
salinaria occur in the Modlt.Tnnoan I'rdvinw in the Alaunic and the S.'vatic beds, 
so that it may be assumed that the specimens also found in Pamir may be referred 
either to the middle or tho upper dtrimn of tbe Jimtian stage. It nmst be qpad> 
•ny mentioned that neither Ilnhrdia nor Monotit aalinaria his so far bf'on known 
from the Himdlaya. The type of Monotia aalinaria seems to be cbaraoteristio of 
the Thetys. It is found, according to Bothpletz, in Boiti in ttw Indian Aidbipe* 

I ^lh«Sfc»»rfi|l"SS miwtb* iwaitod b«fM Vtmdlsls • »* 

m^^A faimii T OB llmihllMiiliiliSflln Onb> delooit* to Alpine Boriion*. 

"""flmm^iaMWoaaiwmdl. » Mnto a»tblt*>nMt]iil« iboald be »id lO-sHh* p.mlMi»m h. t^an 
Rliwm QM Mmn Zmhm^ »»• io»8"aBd. it ody for 
the L™, »ni,K«^ «.d U,» t^tfM» iSS SMSSHf tm "Wt" "S^ vitb«th. G,e.. 

Mod»toiio .lioald •Iw.y. Ic coiiHilcTsd u belonging W Oe Bed! BWiyBt W" y ^";. ~ . . ^ ... 



Tho corteUtion, nUuvn irMai by me. cf Ui» LnnnemUtoBe wilk Ita 

all fttrthoTconrliiMj-j:, f rom TarieiM eoiWI*, wbi«l> b»»o beio eHM *» •» ™« 

' E. V. 11 r'ji'acj'i;", L'eberdi 

CLBd.CV, Abtb. 1, i>.Se. 

•B.».Moi.iwvi*Veth. G«l. K.A..18r».p.l7L 

t tifj- AMt^ , A. Ak A A. -mm. mUh^a^tw. CL Bd. LXI. pp. ttS.et**!- 
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lago. The si'iiei^ of forms of PaeucUmutnoti* oehoUca replaces the tjrpe of Hatdk 
talinaria in tlte region of the Arctic-Padflo IMas FMVino*. 

In the Mmth of fodin the Tbetys is bordered by extensive contmeotalfDnit. 
tions of the trias belonging to the old Gondwana land.' The trias of the Salt 
Range which has beoome known throngh W. Waagea's comprehensive investigatioiit 
wmtafm fhe most complete eerice of Sqjfhien depoeiti. It is aiieaeeded Vf fln 
Hydaapic stage, already classed in the Dinnric stage as its lowest member, with 
which the triassic bc-ds of the Salt Range, rich in fossils, terminate. Prom the 
yellow limestone lying at the base of the " variegated series " (EbieticnruTauiG) 
WasgmoBly desoribes one fans bdanglng to the TtopitidB usder the oMwof 
Psevdharpoceras sphiiffcr^ which reminds ws somewhat of Paralropitea Pho^at 
turn the Tuvalio deposits of tbc Moditerranean Provinoe. Bat this peculiar fosdl 
dMi not solBee to lese avf veU^foanded snpporftion abont th« borison to wbiok 
it Iralongs. Taken M a whole the trias of the Salt Eango appean in ^ ndddle 
and upper members as a development poor in fossils which, by reason of its geo- 
graphical position betMreen the Gondwana land in the south and the ii'elagio 
tkiaMlo deposits ot ih* Ugh monntaiBs in the norUi» seems to take a middle posilioe 
analogous to that of Hie Oetmanie Trias hetween the eontiaeot of Atlsiitis and the 
trias of the Alpe. 

Tnm rtietifMOf&oliiiMay JTaleMBUid JHMMllaliave been knot? n, besides 
Monoti» talinaria ali«edy ttentianfld. Botbpleti irho has deeeribed tbsa^ ai^s 

that Momtis probably eomps from a horizon different from that of TTnhhia and 
J>a<»ieUa, as it Jias never bei'n observed with them in tho same pieces of rock. It 
saust also be nmatied that in the HaUstatt limestoae tiie gregariously appearing 
Monotis always fills the toeks \ff itself and new ooeon aseonated iriHi JZUoMi 

and Daonella. 

In Cstonv ot the irietr that VtmHt from Botti occurs in a horizon other than 
fliat of Eniobia and Dao„clU it may hovom be mentioned that it oomes ftom a 
locality In which it was found alone. Momtis galinaria ia« as stated above, obs^ 
aoteristio of the Alaunic and Sevatic fanow. Much moie difficult is the questioo 
as to the age of DooMlfo and BaMia, in which Botbplets would recognise, besides 
Damella Lommeli chnractoristic of the Longobardio hmiaan, Ml eerand ofln 
"^S"?*.^^.??^' J^^^i^an of the Mediterranean Province, but all of 

^""^ the great difficulty of 

di»t«goisUngthe species, often Tefy dmilar to one another, of the two genera, I 

do not wish to aUach too great a ^ rid.t to tbe determination of the spedes. The 
association of Ealotna *ad JMonella, as it ooonn in Botti.* is fwrnd in the 

• SoaM. Anllitj dtr Bid*, It Bi, Ti SIB. 

> FilMitologiatiiaiM^ SacMl,^SaM|h-jk «u <n * lai « 
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HalUtatt limMtoiM Iq Julian bedi. But I dionld not from tbh einomitanco alow 
like to draw the conolusion that Halobia and BaOMOa from Eotti must be Julian. 

II. The Begim of the Arotio-Faeific Sea. It is not improbable that the vast 
iQgion, whioli in the yew 1886* I oomprfaed m the Arctio-Paoiflc Trias trofinoe, 
may be dividt-d into several smaller fauiial district*. But tUa fa not yei poaiible 
and the results of the detaUed palajontological investigation, o-specially that of 
(Mifornian triaa, most be waited for, before we oan move a stap farther in thia 
dinection. 

Onfi of the most obscurn points in the knowledge of tbe Pncifn- trias was the 
uncertainty about the position of the so widely spread bods with P$eudomoiioti» 
oOttiea. Xhe nmm of Ikii diiBonlty lay in the Cut tiiat the PteiiiomoiioiU faada 
had up to this time boon nowhere found in undoubted i^tratigiapbioal connection 
with other trias beds whose horizon wa« suiQcientiy well defined, and that in them 
no trias fnrib had been known whiob oould be rafemd to m deAnite horizon. 
It api)ears therefore of ffrout importance to inquire whether the Califomian 
Monolia eubeircularia really beioags to F»eudomonoti«, as Teller supposed, in which 
eaie it would Ml into the Mrfea M fornu of Paeudomonotii ochoUca. Dr. Alpheus 
Hyatt had tbe kindness to communicate the reply to my request toiheeffleet tlat 
he had undertaken a careful investigation into the subject, which phoes thr: refoc* 
enoe of M. »ubeiroulari$ to Pteudomoaotit beyond all doubt. Upon this atata> 
ment it eeema now oevtdn that the beds with Pteud e m m ia t k oehoUo« aefaMlly 
fafllong, as was formerly assunicrl, to tho upper division of the trias. 

According to the data which Hyatt has pabliahed* on tbe triaa of 
TaylorvUle in Oafifomia and which ^1 be disenaaed fnither on, PsmulMiOMofte 
mhcirci'liiru beloiigj* to the .Tuvavian sta^e. PtevdOHUnolit oohotiea is BO 
closely related to Psi'udojnonotii unhcirculariH that Teller raised the question as 
to whether the two forms migiit not be identical. We shall therefore not make a 
gnat mistake if we aniune that the beds with Paatdrntmotie ooteMoa, whieh ai« 

now known fmrn Siberia (Wnrcbojansk nn tlie J.inat and Mam^ Biy in tbe Gulf 
of Okhotsk), Japan. New Caledonia, Jsa\i Zealand and Anittalia (Nowra, ^ew South 
Wales)— to indicate tin distribvtion on the west eoast of the Padflo Ooean--an 
likewise to be referred to the Juvavian stage. 

It its not in contradiction of this assumption that Nautili of Juravian habit 
had long ago been already cited^ from Kew Zealand. It must dflO he MmemhsKd 
that I waa lately tn a position to detsnoine fmm New Caledonia a Phplloeenu of 
the group of Ph. nfojurense* besi'li^i SfentO'Ccstes described in tlie pres4:'nt memoir 
(of. p. 96 above). It is true that there are no indications in ihis case about the 
locality and the lebtionahip to the beds with ^mdomimatii neioUoax but it is 
newrtheless of intt'rest to know that besides Tsew.lomonota yetotlwr fiwsils aif WBIW 
known which must also be referred to the Juvavian stage. 

' Aiktiuhe TrtMfiann. M<m. de I'Atid.dM M. d» 8l. P4tw«)iMcg, VIU riri^ t. SXXIII, So. ». 

> Bull Gn.l. of Anurioa, Vol. III. NT. * ■ 

• Cf ArktiMke ntetHBoi. ^ ISl. 

iiliriwilimiiilMiilmTn M*. Ittk VnMilm, UM. 
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In Japan fire different occurrences of thetrias are known,' »»«.:— 
1. The Ammonite-SUtai al M (Nflrth Japan. Pntian «l fttkaMo). 
«. The bed* with Pieud4monotit <.'■■ h.Hc.i , from the name region, 
a. htndomoootis LiiiiMtoao from the Sak»w» basin (Shikoku, Sonth Japu). 
4. BanHlla Wi lioB tha ihm nfim.- 

f. Bw in|irinir al m awmwiiT, r«t«My from the vicinity of Sabaw». 
The Ammonite fauna of North Japan is distin2;nished by its cloae relationship 
to Califomian foruw, dewribed by Meek and Gabb. It is of special interest for us 
as it affords the mesna of wparsBng a nunibw of ftofin* ftamihe ipedMof theBtw- 
iMJtgioup of Nevada belonging as they are known to do to different horizons. These 
forms belong in all probability to the same horizon as the Japan fauna. I hate 
nfened this fauna in my work of 1888 to the Norio stag^ and I itill adhere to flrfi 
dfltormiMtBim. Thaw «• only a few gwera npNaontod, tU^^CeratUet, ArpadUet, 
Dauubites, Japonites AmlcUc^ and Gymnites, the greater number of which aie 
also found in the Anisio stage.. But there are also, on the other band, types repie. 
senied which have new been'found before in the AbWo dopoiit^ niflh is Jtp* 
tOUa while AkoMU$,' a member of the developmental series of 'Hrclitidae. 
could* not be shown to bo present either in the Anisio deposits of the 
Indian Proyinoe or in the deposita of the Arktis o£ the aame age. AiuteUa 
OQQon in the MsditBrnaeaa Provfarae f or the ilnt tinw in the Bosnian horizon 
and extends upwards into the Julian deposits. But AnnlcitcH attains its ehief 
detelopment in the Noric stage of the Meditiwranean Province. Only Japamiet 
has been found among the rest of the genera io the Bosiiiaa had* of the In&a 
TriMPravinoe; it therefore forms the only typo (not including those of Japan) 
which has only Vipen found in the Anisic stage. But Japonltci ^-dunni on account 
of this drcum&tance be considered as a genus ozolusively characteristic of the 
AiiUori»g«;fKllifllafofiiiatiaa gathered leqpeeting the wliflal diitribntian of 
Ihianiagnnia iaatill much too meagre, and the simultaneous occurrence with 
Jiyodttn and JaoMfM in the Japanese Ammonite limestones lends colour to the 
mpposltSon that JvfoMet might also occur in higher boiiiona. Tlie geov IKnhh 
bUett to which the Ammonite described by me as C^raftiw Namuumni belongs, )m 
likewise not been proved to exist in Noric deposits, in the Mediterranean Province, 
while the genus BuohUett probably phyletioally connected with JDambUet is found 
in the Oaniie at weU aa in tiie JaTsrian deporita of tiie HeditnmiMan Fxofinoe* 
It c;im\ot tluTtfori' ripppar remarkable if DanuhiteH has also been proTed tO 
in Noric deposits. The genera CemtitcB and Gymnitea extend, as is well knowib 
to the Jidiu period, but it must be mentioned that the later Ceratites are thew&M 

' To ttJ» g«noi I taw nitt Hit Calitijnsiwi ipMiai ^n. amerieamm (= WUtntjii, QMt, pw put*. P»l»«iiU>lii|!7 
•f CiHfarttia, Vol I, PL IV. V:^. i-2, not Fij. U.'«hiih k || he itmM m JijeiBlw mUna^ wd 

reUted JapftnMe ipeoia AKultilen GoltteM, * 
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Kdueed, dwurfed fomu. On the other band the Japaneae Ceratites may, according 
to their dimenaiont and the stage of their deTelopmeut, be referred to the CeratitM 
of the Anisio and the Fassanic faunse, to which lattor (tbe KuHnio one) I shoold 
like to assigD the amall Japaneae fauna in question. 

^ to tfao aouthem Japanese depoetta of the trias, they seem to belong wholly to 
the Jnravisii itaga, for the beds with ^teiidomonotk oehotiea, wbleh aoooidint; to 
Naumnnn also occur iti North Japan, are referable to this stage. Tfie Daonella 
beds might also belong to the same period, as Fteudomonotia oehotiea was also found 
fhcNiii. fho bapteaaiflti iailly of the AmmonitB Cram Sakawa (C. »almoom»} 
which remind*; us' in its habit of the ^Tcrliterranpan genus Ci/rtopleiiritet mi^ht be 
aasigoed to the genus Tibetites, representing this geaus in India, or, to any closely 
fglated group. Tho JnniTiaii atage is therefore also in all probability indicated by 
this Ammonite 

Dinario and Sf^thiaa depoaiti are only found beyond the Sea of Japan in the 
ooast proTinoe of Saatem Siberia sesr Wladiwostok, in the southern Uaauri region 
and on the island of Russkij. The worldog oat by Dieam* of the <n«—— ti..g 
Cephaloporl faunae of this district made us acquainted with a f.auna of tllO 
Brahmanic stage, tolerably rich in species, and with a still very meagre fauna 
otthe AnUoatagak ThMdiaeofwieaoeenratflMiDoatMnflMdjiaiiit knowii up 
to the present time at wliich on the 'weitem aide of tfie Ftadflo Ooean lower triwufat 
deposits could be proved to eziat. 

On ihe ewtam aide of Vbk lugeaea badn Seythian deporita hsTe yet been 
detemimed only in Idaho, some distance from the coast and on the eastern slopes of 
the great Cordilleras as heteromesic intercalations at the base of the development of 
the red sandstone formation inland. In the great chain of mountains with pelagic 
derclopmant of the triaa, hordeiiii^ the Fuiflo Ooeao, SeytUan depoaita are» 
80 far as our present knowled£?e ^ops, wantin?. Whether Dinaric deposits exist is 
•till an open question. Upper triassio deposits are, on the other hand, distributed 
from Oaiuida in tbe north to Fsm in tbe aontb. Without wiafain; to attaob too 
greet an importance to the present statements which are certainly still very dis- 
eonneoted and impeifeoti thia restriction of the lower triassio formatkma to tlie 
Arotie regions, in wluflh they can' he proved to exist wifii cioih fanxus in the lower 
course of the Olenek and in some neighbouring islands of the Polar Sea as well as 
in Spitzher!?pn, deserves nwortheless to be noted. If this peculiar distribution 
should bo conhrmed by further investigation, one might isurmi&e that tho formattoa 
irf the great Fkdilobenn took plaee only st the time of the upper tiiee. ThegientBit 
horizontal distribution is possessed by the Jnvavian deposits with Psen(lonmw(i$ 
oehotiea which show themselres in the ooaat regions of tbe great old Ocean, accord- 
ing to Jdler, from Werohojanak in Siberia and from Alaaka in tbe North to New 
Zealand and Fern in tbe Sontb, connecting the Avklii with the Pacific basin. 

Paa^g on to the discussion of tbe pela^ triaa deponte in the Gocdilleias of 

*Onil|lin, fur iuiU.i<y, Cyiic.fiUuritti Kalttri. 

* Utfiooiri du eomitt! K^oloKiqaa i* St. P^tcnUiuri;, Vol. XIV, Ko. 3- 

■ I. T. MojHiorMi, AiktiMht TriMbanM. XLiat. da I'Amd. dt* 8«wim« de W. VHmb oarg, TIL Sine, 
t. ZXZnii Ho. « t IMw lUiii MldiiAa UaMHMolln to bMI^ 
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North America, it seems advisable to start from the data obtained from Al jJum 
Hyatt's and Perrin Smith's recent work in California. A favourable obaooe fn. 
cured me tbe opportunity off diMwniig penonally with "Bni. BfM the dirtributiaB 
and interpretation of tLi< triassio formations of California and Kenda, and among 
fitlif rs I owe to Mr, Hyatt the valuable and interesting oommnnioation already 
mentioned, tiiat a miuute examiaation of Monotit Bubdrcmlaris has shown lum tlial 
lluBipNinTCaUjbelinigito l^MirfBMMMM tad aay thefofeM be plaoed fa tin 
TBiietal aeries of Pscndomonoiit ochotica. 

In the neighbourhood of Taylorville Hyatt^ obflarred on two hills having a 
parallel strike and evidently separated ham (me Bnother hj • ftmtt tiie details of the 
divisions of the so-called S^vcaiing slates and the HosaelkilS limestone. 

The stratigraphically older group of bods i^s nvidently the Hosselkus limestone 
which lies here immediately upon deposits of carboniferous age. Its base is formed 
hj the HaloUa beds, slaty bade with a faeriI>forai liiBlhnF to BUeUa Mperifl, 
The hihr h n cliarictcristio form of the Tuvalic limestones of the Salzkammergut. 
In an intercalated calcareous band of the slate a Tro^et aimilar to Tropite$ mb^ 
tMatu, with aa Areetlet and an Afraetttet, was firaad. The tTpieal Hostelkoa 
liBMitone lying upon this slate oontains, according, to Hyatt* s aooonnt, beaidee SVo» 
fita and Mraetiiet, yet other i^peoies of the genera Claditcilet, Arcestes (of the 
gronps of Qaleati, Bcariuali and 8ublabiaU)i BadioUte* and Jwante*.' Tb» 
beqwacy of JrctitM as pointed out by Hyatt is temarkable. The Hosseljkiu lh!» 
stone was proved later still by Porrin Smith to bepneeotoQ the mountain ridge 
between S^uaw Creek and Pitt River with a great abundance of fossils, to which 
dinevaries we shall nfar later on. On the ridge which was investigated by Hjatt 
and which, on account of the occurrence of carbooillBnm dcpoaite beiUnr the tmib 
abtaiiMd the designation of " Carboniferous Spar,** the Hownllraa Ihoestans fbnu 
tbe latest member at the 8umn^t of the bill. 

The S w aringfflatea" wbieh,aanM|lteiad above, oeenr on a bin having a 
strike paraUel to that of the HoMoHoa Jiawtone. reach likewise to the summit of 
ml* ^ »°derljing them are concealed by debris and therefore not 
owwroble. Thekvest layer accessible forms the « HonotU bed," which is fuU d 

IfemienMium dat,tonensu, Galib, 
ModioU tnqmelraefQnait, Hyatt. 

HwiiOrtlaywistheBBonellabed, with the fjOlowing faun*, 
Pteudamonolii ntbdmOtrh, 
-pMM/Ai <M«*«irMte, Hystt 
^ml$ntdimm ii^twutarit, H ji|tt. 

■ is tkMt ditamiirtiow •may, h r 
' > MJ b« NMltaiMa OtkA^r , "'"O"^ "f tbo .econd Tolune of th« lUlttaU C«pl«J«pad». tl» 



MtiMm MfMlrw/Mfa, HyatL 

iMafa maeronata, Gabb. 
Imetrmwu geniUoidet, Uyatt. 

Limit acuta, Hy»tt. 

Besides the species which have become more rare of the '« ilonoti. l>ed " the 
DaoDrito bed Qonteiu 2>«oMlfo tmmMHt^ in addition to some other Peleov^da 

^Tost of those bivalve s'., ]]., Tseudomomth tubcirculari, included axtoidildn 
into the limestone overlying the Daonella beds wlm h h«9 been dedtmBtedtb* 
**B]ul)dooar«kbed." H«e appear alw eevetal Cephalopoda, cm.:— 

JrmUt ealifermUmtu, Ujvkk. 
Alortlft tmrMMH, fiyitt. 

. BalerittM Ramaueri, Gabb (non 
JU«Mmwm( J2wMW/t, Hyatt. 

Areeite$ also ooctua f laqiuBfly la fltb nnall Jwima. 

There can be no doubt that this complex of beds of the Swearing slates is of 
Juvavian age. Hyatt had oorrectly ncogniaed the relaiioiiahip to the homotaxial 
d«pcNi(i of fba UeditertaiKatt PrOTiBfle,aiidlud, ia agiaement with my former view 
of the onsfl, placed tbosn bofls in the None in a lower horizon than the Oarois 
Hosaelkus limestone. But as this latter, as already mentioned, overlies c-arbonifnroiis 
bedi, there om Tie no doobt that it forms the lower member of the triossio deposits 
of Taylorville. The occurrence of Haloritet and JttoMwwiw ie OOnolaaiTe proof of 
the Juvavian age of tho Swiiaring; slates. The presence of a catenate EalorUet 
liamsaueri, Gabb) is o£ interest. The division of catenate Maloritei, a fact already 
empbadMd, is mnthagin the Iow«r JtmiTian depodte of Ha mmOaya, wbih 
acatcnatc ^Ta/oriY^'a arc frequent. As the connoetion between the Mediterranean 
Province and tho Pacific basin can only have been made by means of the Thetvg, 
the thoagfht ocours^to one that the emigration of the oatenate Matoritet to the 
Pacific basin may hftTO taken plaoe only in the middle or upper Juvavian period. 
The genus Rkabdocerat is also wanting in the Laoic deposits of the Indian Province, 
whilst it occurs in the Mediterranean Province, like the catenate Haloritet, already 
in the Lade depoeitih JPundomimlk MMfwOarit beloBgii^ to the vaiietel aeriei 
of P. nckotica is unquestionably to be reckoned amoni,' the most character- 
istic fossils of these Swearing slates, and from the above remarks on the age of the 
Sweeihig shtea it lesnlti that these moUuaea, so ehataotenrtio of tlw Aietio-BMnfle 
triaa basin, belong to the middle or upper Juvavian stage. It is a strange 
ooinoidenoe that Monotit aalimria of the Mediterranean trias, in outline and 
■onlptnro to strikingly similar to PteudomonotU tmietrovlor**, has likewise its 
habitat ovAy in the Alaunic and Sevatic deposits of the JoTavian stage. The 
question of a phyletic connection of both forms naturally suggests itself, but we 
will content ourselves with this surmise and leave the question of the poBsibility of 
the deiiTatko of XomUt horn FituiomoaotU to • fntoxe tfana. 
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The P iporsi ruhlishcd by Perrin Smith on Shasta county form in maTiy 
respects a valuable supplement to Hyatt', .eefiom of ffcylctHle (Homu 
aMtacoanty is WMting in the complex of beds with Juvavi.n f.una de.,naH 
b» Hyatt as " Swearing slates." The highest member o£ the tnas of bhwta 
county is formed by the Hoswlkus Umestono, which again hn wrm\ inMiTkioni. 
The two low« MMiTWow m liA in Cephalopoda. A faunoUy important diitine. 
tton between tbelowert diTWon-fclie Trachycems beds, and the succeeding series- 
tbe \tmetit.>.hed., doe. iioiwmito exist. The upi^rmoat g~"P-tl'!Spirif«. 
ina beils-contains only* few iMttnwts, not yet detemined, of BiMMepoto irt 
Pdecynoda. Aeoorftog to the pwliminary lists of Cepbelopoda published by 
Perrin Smith the fauna may be compared with the Tntelio buna of the Medite^ 
ranean Province. I can but confirm thU view of iU lelationtWp im tbeerUens 
of some Cephalopoda (especially TropUM and Paratropitet) kindly sent m hf 
l>MbM» Perrin Smith, All the types characteristic of the Tuvalic fauna are 
here repeated in the same assodatiou in a surprising manner. The Californian 
species are extremely clowly related to the Medit««neaii spedee of this boriMo; 
BOme may pW* «pen • examination even identical witli them. I wQl 

not enter more minutely into a discnssiDii of the lists of fossils, as a thorough pal- 
Kontological investigation of these faunso by Messrs. Hyatt and Perrin Smith ii 
•boftty expected; 1 must, lioweror, sHnde to the ttrDdng feet that in Calif mia, 
especially in the lower division of the Hossolkus limestone (the EO^ealled TradiTce- 
ras beds) a greater number of Trachycerata occurs with the otherwise typically 
Tuvalic fauna. One might therefore suppose tbst here there wm a fatarition fauna, 
compOMd Ol JvliVA and Tavalic elements, somewhat similar to the fauna of the beds 
with Iobite$ elUi'ticut in the region of Aussee. But this latter is decidedly to 
be ooondered a Julian fauna, in which a few I'uvalio species and types occur for 
the flisttime.. The Oaliforniaii ftiima moBt, bvvever, from the natnxe of HBMOf 
p«ilto& be regarded as a Tuvalic one, in which, in contrast to tlio Mediterranean 
Province and in agreement with the Indian Province, the genus Traehfcerat 
still survives. In the Mediterranean Province TraehgeeroM appeM f ov the ftoit 
time in the Julian fauna, while the geova aaoaDds in ladb aa wdl aa in Califfliiw 

atill into the Tuvalic faunB. 

The Hosselkus limestone forms in Shasta county the upper member of flieiO* 
called *' Cedar TonoetkB, " wfaOe the eomplex of dstea temied Swearing slates by 
Penin Smith represents the lower member. These slates ate bovevor distinguished 
byitsfKuaaaswellasby its stratigraphical position from the Swearing slates of 
TaylorriDe wUoh, aaonding to Professor Hyatt's oral oommunication, an to be 
legarded as the type. These latter belong, aa iliead^ mentioned, to the JuravisB 
!itas;e, while the slates of the <' Cedar Pormation " aboold be asdgned to a lover 
hortson. 

The upper divi^ of tbesBslaleavbiehpneedei immediataly the HosMlkiis 

limestone seems to me to correspond eoupletoly to the Balobi* bed occurring is 
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the same position near Taylorvillc, for it aho contaias AaJoMa auperba tad lOBM 
Cunio Cephalopoda types, such as Polycyclui, Enloinoeera* and Trachyeeraa. 

The lower division of the same slates is formed by the " Tracbjcoms Homf rayi 
bedi *' wUeb contain numerous remnants of this species, recalling in the character of 
the sculpture Anaiirenitea tripunotatui from the Julian limestones of the Sal/.k.im- 
mergut. I am not in a position, being guided only by Gabb's illustration in the 
FalflBontology of Califoniia, to deride irfaether tliec* la heie M!tiiall7 ui AmMrenUm 

preafiit. Tin' confirmation of its existence would hi' n{ chronological intorost, for 
the oldest ropresentatives of the genus AnaairenUei occurs in the Mediterranean 
PlrOTiaee only hi the JalUui beds. Besides these Ammonitei tbeie oooor, aooording 
to Perrin Smith, in the Uomrrayi beds, n<ilobia, »nperb-% and Salolna rugoaa as 
well as rare specimens of JPHudonunUi* related to P. ttiUx^oularia. It would be 
of interest to rerifj tldi doleniiiiHitioii tnenr, as, aoooording to Qyatt'a euefnL 
•ooount. tlie JuTaTian Bweariag abtea fom the trae hanion ol ^iradoMOMlit 
ttibeircttlari*. 

The *' C»Klar Formation" (to which belong the groups of beds just mentioned 
and anigned to the Cam!o stage) is, aooording to Perrin Smith, underlaid in Shasta 
countv liy tVie Pitt, rormntion, an Isojiie system, about 3000 feet thick, of highly 
ulieeoos and calcareous slates, conglomerates and taSs, the upper thicker half of 
vhidh beloaga to flie triaa, while the lomr part <xmtainB carbooIfiaraQa foMib. 

The triassio pnrtiou of thes-n beds is nnforfunately very po ir in fo«si!s. There 
are a few Ammonites, i3rachiopoda and biTolve shells, mostly Terj badly preserved, 
about 1,500 feet beloir the Homfrayi beds. Penin Bmitb makes sieniion, among 
the Ammonites, of Trachyeeraa WhUneyi, Gabb, a species which has also been found 
in the Star- Peak Group of Nevada. The determination of this spedeei, towbioh 
Qabb has evidently given too wide a soope^ offers some difficulty which withoat 
nbta1ii*"ff tiM speoimeoB in 4iaestio& eannot be solTcd solely from Gabb and 
Ifeek's descriptions and illustrations. Gabb fi<?ured as Ammonitea Whitneyi two 
speeimena which have nothing in common but the interruption of the scolptore 
on the external part. Having regard to their external appeanaee these tw* speei- ' 
mens might belong to two different genera, viz., Arpaditea {CUonites) and TrncJn/- 
ceraa {Aitolcilea). It is however not impwwible that the two species may belong 
to one and the same genus {AnoleUea), but only a renewed ezamination of the 
original speeimena and particularly the obserration of the inner whorls could lead 
to a satisfactory conolusion. The type which I hare designated Trachyeeraa 
omerieanum' would be placed in the sob^os AnoleUea, to judge by Meek's iUus- 
tration. 

I consider the division of the trias of North Amenen which contains these two 
species to be None and oome now to the consideration of the Cephalopoda from the 
trias of California and Nevada dflseribed by GabV and ICaek.* 

• Tk» Bini •( ths mriH imtMglma^ U ntiiMd for Vig. U, PL IT «f Q»h\ Falaoatolog; of LUlifornia. 



» P»l»OB»fllO(jy of Ciir.fom a, Vol. L , « » 

• U. B. OwfcsiMl icpiotaiioo of the IbriMh Ma ^ OIm-«s thft W 1 »• B. 
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As according to the valuable oTwemtiom of Hyatt mA VwAn Smttbiheseoii 
now be no doubt ai to the (act tbat in ihe pelagio trias of North Amerioa a maSu 

of hnmons exists varyine: in a?p, the Star-Peak Group of Nevada can ako no moro 
be regarded as a uniform complex. It oia; rather bo assumed with tolerable 
certainty that the Btar-Peak Qtosp eomptim the whole of tin T!jmlen ttrim, aad 
Professor Hvatt personally informed me that tho fos<iils dcscri'bed in the publics, 
tions of Gahb and Meek are not the result of s^atematio investigation of certain 
beds, but of specimens casually gathered together froin a mountain range which 
hai been aabjeoted to maeh crnmpling and dislocation.' 

As presumably Oaiaio apedee of the Star-Peak Group the foUowing might bs 
mentioned :— 

JnmtmiUi Bm^rai, Oabb. 

Mtftvariiei [Uo»opkyUiUt) B&J4m§iiuuu, GabK* 

StUtmoeera* Laubti, M«k. 

Ab {Dims, not yet placed fai definite borfmu, might be named 

Sagectrat OadH, Mojs. (Ceph. der HiUti K., 1. Bd., p, 1J), 

Jnttttt (PrMrw4^«iT) Q*Ui, UttL 

(!) Jtnmtu iad. \mJmmt»iUi dmttnaiiu»,^M}).* 

Evditeoetrat OaUi, Meek. 

After witbdiawiog those species there remain the following : — 
Jrptiiht (CUuntM 7) WUfiufi, QM, up. 

AnolcUes amerieai'ji, Moja. 
Ceratilei Blakti, Gabb. 

» Jf*sH 

„ mtraiamu, Mo\f, 
Jtroeiordieerai Hyatti, Mi>«k, 

DgHMiUet BaUi, Moja. {=^ClydoHilet laevidoriattu, Medi). 

MtoUikt Mfid, Moja. (= TracA. judieariemm, Mwik). 

fntroAsemi u^ptrum (=Ttack. jndietrietm v»r. tuiaip«rum, Medc). 

Of these forma only Acrochordicerafi Byatti, in accordance with the experience 
gabcd bran the ilndy of fosaiiaof otber localities, points to a lowfer horizon, 
nanMly, the IHnaric series, and it ai%bt be potaible that in the Star-Peak Binge 
DiMrlo dtponti alw eziat from wUeh the above-wmed JwookoriUwnt oi^ginatn. 

B.'t ^ ^""'^ ''^ ni,^40fl)t» Wtt 1. Perrm Smith abonM aaaert tbat I bad 

tb. 8Ur.p«W (.roup ia tk, Mu«,Wkalk ™i, „p«, . ■la.ia^rtMdht whUh i» i—jlhsWi Id M HjiU «ifat.. 
iMt.ly dc*. roi q.ou. .oy .Btbcliy i„ .„pp„rt of tbia atattmot. Pwila dta (JaaiMl Gtslin. TA D, 

t,, p. K^H) u,y did^ntt Of jbe gw,,, ^awdUrfJ^— ^, U ^Mrt, ft fa wfafaj wrt flwt tilh riT >- "It 
f ..»d ,„, ,0 «W pr,,.... i, u,. Mrfit.««,« Ma, h tt, nrntMOk «« la to. Mt s^ aaH aWai 



T vii»^(a t:U'J mI!! ^^^^^'"°^'''' "'"T""*""" I th» fk-t tbat till tte year !Sy2 when 

, ^ aOaen, but (.rp "I'ltiiig iaClaai(|(|tttAI|liMti!faHk4(MrihkS*fttta(MM| 



. . » ■■•icB, UU-. Hjv nan'A 

-^SsI!I!i;'*'''^*'T '^^ -"rtbew-irittte. lamidaftiMHtuiitot* 

^ WHIdtqy HI Ijr «Mftoi|f . 
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But it might also be supposed that Aorochordiceraa ascends in the Faciflo tegton 
intotlielowwtiMmbwoftheTyTdewMriea^fbrtiieTertif^ dutribation of each 

gomis in tbe difTeront rrovinees is not necessarily th« same in all cases. In illus- 
txation of this we refer to the genua TraohgeerMt whiob in the Indian and the 
fMiflo FtOTioeea Moenda to tbe Timlio fHma but Is wanting in the Mediterza- 
oetn Province. 

Leaving this an op«n qoestion ire pass on to the discussion of the remainin:; 
fraiut to irhidi nJat fo nsh ip the analogies with tbe lower Noric (Fassanic) Cephalo- 
pod fivuift of North Jftpaa fwaX, u tiie foUoiring tabuhtioa •]iow»>~ 

MBTASA. NORTH 7APAK. 

CeraHItt Blakti. Cfrntilix J,:,,^ -:icui. 

Ctraliie* Mecki. Ctraiitet Martdai. 

GnnaMfM netadanu*. JrfUUm (CKmA«) sp. 

Arpaditet {Cliomitet) WkUn^ JnMtn OatttdM. 

AwlcUt* MMficMM. Dmm^* Xammim. 

Th» MMieiatioii of fine CeraHtet of nonnal dimensbiis with Jtfaiilei and 

Jinolcitea as it is exhibited to us in the two small fauna; of Nevada and North 
Japan is characteristic of the Ifassania sab<stage of the Mediterranean PzoTinoe^ 
and to this I bhould like to assign that dhri^n of the Star-PMk Gnap wbioh cam- 
prisaa the fauna tt^nV*** above. If Meek '3 illustration be oorreot, Amleitet 
Jlphei ropresents quite a peculiar typo of which the symmetrical bundle-like 
arrangement of the ribs is characteristic. Frolraehycerat subanjicrum is likewise a 
new^ 1^ widOi la famigii to tho Ifeditenanflaii Province. 

ThefoMils collected in the triassic areas of British Crilutnhia and described by 
Whiteaves in the " Contributions to Canadian PaltBontoiogy,"' and whose state of 
preservation often leaves mndi to he doM, evidentlj helmig to dilltettt faorimia. 

Baving legard to the palmntolflgiaal relationship of the forms represented it 
appears probable that the same sti«ea flsilt in Britiah Columbia as in Nevada and 
GaUfioniia; but judging from Whiteavea' mntratioiu one can omdnd^ with aome 
piobability, that the Oawta a«d the Jvraffan stages are present The eiistenoe of 
tbe Anisic stage here is also not yet proved with certainty, for the Ammonites 
described by Whiteaves as J^opanocerai Mo.OoneiU belong, as the drawing of the 
satures shows, neither to Oe Anbio genua Pewyjw i i ww w.* nor to the permian 
MDOB Popanocertu, but represent a new type of the Arc^tidoe with pnonidic 
Tutures about whose stratigtapMoal position no certain conclusions can yet be 
drawn. Traohyoeroi emtadmut eeeatt, aooording to Hyatt and WhiteaTei, to be 
atnie 2Va0JkyeirM iritb divided external tuberoles, and it would therefore point to 
the Carnic age, a.s TtMhurerm i<t charaoteristic of the Oamie stage. The same 
conduaion is arrived at with respect to AulacoetrM etirtoUmt, «• tlie gtnna 
Ji»{a0oe«raf Im ai yet been knoirn only in the Oaiaie itasa. 

*Cf.p.lUslMm. 



IB, fllMlLA-liJi FOSSILS. 

The f fapnmt of a wlotkn Hgiiwd ai JeroekordimrM (?) carleUemi 

iMlong to a Juravitei. 

The forms figured as Arniotttea' and J«IWi<» eMUiOt be employed for tha 
detenniDetfam of the boffaon of the bedt to whfah they bekmg, partly on aoooutot 

tbeir novelty and partly on account of their bnd stato nf prt-MTvation. The presence, 
on tbe other liand, of JPteudomonolU, »ubo^rcularu bbows that the JuvaviansUge 
is here represented. 

No newer data are ayailable respocting the tiiassic deposits of South America 
(Columhia, Peru). They belong to the JuTavian 6ta({e and were reoiarked upon by 
me in tbe year 1886.* 



The preceding ohMrrmtiou only give a rough and incomplete dntcb of tte 
npiper triassio deposits of the Arctic-Pacific Trias ProTince : the frameworic so to 
speak of their divisions and their obronolo^'ical significance. Many local pecillian> 
ties may, nevertheless, be recognized which have already been pointed out in the 
eoone of tUo wnoii. Mora pieoiaB oooolukna inwld aeem to ma to be piemip 
tore. They oooU onlj be aniTfli at after tbe palaontologSoBl mrldng ont of rieha 
and fuller material. 

If we glance &t the whole vast region of the pelagic trlaa of the TSwtys aal 

the Arctic^Paoifto Ocean, the cestriction already emphasized in 1886 of the liroB- 
tidiB to the Mediterranean Province at the Scythian and the Dinaric periods, strikes 
US above all as one of the most important biolc^ical features. Only in the Nooo 
period the Tfralittdn, timn endemii^ epnad from the Heditenaneaa Fraiion 
over the ^re^t seas and penetrated aa fw aa the MStem shores of the Pacific basin. 

There can hardly be a doubt that the poor Oepbalopod fauna of the 
Wcsftebeda actanded from the eastern regions of the Tbetys into tiio ■nul 

» I aiiUe|rni«b*d at* tin* (188Z) when on* tiw mutli uwtr ipnring »od f«atioim in tbe crt*ti3ii of iw" ga*t*t 
HntfTciivs iu tlie K'-'-jas Ba/a(i)«i(»< atablnlied by myirlf (Ofih. der mixliUtrmDcn TriMpiOTin. p. 77), ril., tb* 
(MOp ol B. jemma.'i. tue Rtoap ot B-arittifcrmt., »i,d lli* group of B. atvti. Hjatt;io 1889 (ContribulioJii U> Cmtii"" 
Maantubgjr, Vol. I., J. a Wbit«a»e«, p. IM) propoud «o niu the«e tbiM Broipi to tb* t»iik of gti»f». «' 
tbe group of B. t*»»ati ibould nteia tbe eamt BalMmtim, Iht (iMy «{ M^tiMl^imu, hnitnr> f^V^ C* 
uma of AnMttitn tad tba poap otB.anti that of DmikruMt. Bat wAtluald^ VjM (i P> ID 
Mthi^^aith*inni ^nMi<M •fwvfmVuQMmtUMliAlgh wtWaly cuoot bam^alto 9W>9* 
&ariiljfknMh .ft ii4ii>i4ltiert»Mn«gtigipiii|]ra«{(iw«teMltr uA irilcauuie poaHIraof 
Ih* ymj F"** J|tl»«d iMnlliMt daaription of Aruutltu Vancoattrtitnt. The fiuui* aa "rU a» tka 4t«w|a* 
tnlfalto IM Iht hM •ktrkM «onpl«<«ly •mr.ctl-, ted tk»t the straigU »imii!o riVa, withont tuberclaa, ooeiirOily 
bth*MlMiMhtHcilktfmaiutt »borl. Tli.; ■.•i.r.-a mid tbo lengtb of tli' 1: i:d, -c'.iiL/ii^r ri-n TiLkaom, I 
aoklU* wUfc tk» nMncr 4ato to «prMs afmiim npoo tb« pcMble r.l»liui.Hi,ip ul .<riii^>(i/»<i lu a i;(iroj«»ooT 
Aaiat'u: tjj.. But for lb, gj. jt. of II ^r,e(;,.„„„„. „ ^r»v>«,Y« bu mtt^Mj nothing to do with ii. a ««• P""" 
nan. .bould b. *mrlr.Ttd .,-,d I f.op..^ j.Hfaritu. JudicariUt baa oantttia nitnm sad wborla emkwinit 

toti. ..Kut A mi-J.aokM with faint tubercleaiaraia.dopmtfcite«ll«ta«»»«tl pari. Tbe 

.tr.HKr.L., mostly unJiviM. o» tbt onta .hntekt «iiU iirtan«k Thtr na Mni^t um tk* iUm tfi 

lend tB Itf morun p&T'. nitt Imct-fi^ij — — 
' AikUaQh«1!naalftiuMii,pkUl. 



RBBULI8. IBS 

UflffitMmiieMi vm. TIm migntory famtt oonhted, pnitiag nide flw laoteteA 

Ibakooeraf^, only of DinaritidiB from which theilf pHfalipt under tile loflmmw of t 
tnnponiy isoUtioa, Uie IiroUtid» bxanohod off. 

A later fanportBlioii (4 foNngn ebmenti ioto tiie Veditetnuieaii region occamd 
then in the Dinario period. It extended also into the neighbouring Germanic bagio, 
in which, however, probably likewise under the influence of a considnralilc isolation, 
afurther special and independent development took place, while the Mediterranean 
golf remafaied in opea conneotion with the Thetyo. The Indian regions of tiie 
Thetys* were in uninterrupted communioatioa with tbs Axotio ngioos in the 
Scythian as well aa in the Ulnaric periods. 

At the beginninir of the Tynleee epoeh Tf rolitida hcgw their ndgmtion from 
the M«litorranpan ^ilf tliroiigli tlie Thetys into the great Pacific basin, wliinh from 
this period, as it seems, increased in extent and pushed its shores further and farther 
townde the aonth. The ^KBtribntiflii of the TiioUtldaB over the vaat araae ti the 
Thetys and tlio Pacific region is a phenomenon of t^n nt biological importance and 
it seema therefore advisable to preserve the boundary between the Dinario and 
Tyroleae seriee hdow the Faannio faana. 

The Mediterranean gulf attained the greatest enrichment of its Cephalopod 
population at the timo of the Julian fauna. Though the Indian fauna of this period 
is only imperfectly known, the most important of these genera, occurring indepen* 
dentlyt likewise fioond in li The knowledge of the fauna of this period is stDl 
more incomplete. l?u( in the rich fauna of the Tuvnlic period, immediately suc- 
ceeding, we also meet with the same genera and types on tho eastira coast of the 
PaoAo baabi aa ve do in Indte and in tbe HeditennMaa Prartnoe. On a fennw 
^> ff>i yfl«ii I luiTe already referred to tlio apparently simultaneous occurrence of typps 
in remote regions of tbe sea. and I have dwelt upon tbe sarpiising fact that in 
the Meditezmnean aa wdl as in the Indian triaa a oaneordant oirdnr of raooeaslon 
«f each fauna can be proved.' It is now shown that this phenomenon also ext ends 
to tho Pacific resion and that it therefore comprises the whole vast region of tbe 
pelagic triassic deposits which are yet known to us. I oonfesB that this result is 
lather tmexpeoted. The fariher we oodMid the bordan.of our knowledge the more 
difficult and rnii^matical will the question become as to the habitat of the crypto- 
gene types which play so important a part in the history of the pelagic animal 
wedd. It is true that TBit regions of the anrfiMe of the earth are atUlekMed to Up 
and at the timo of the upper trias remarkable cliatigns in the distribution of the 
continents and in the extent of tbe seas, especially in the i»gion of the Pacific 
Ocean (cf. p. 143 above) must have taken ptause. "We can theraton atiU hold to 
Che Ofinion that tiie oryptogene types originated from marine areaa which are yet 
unknown to us. And in a simihr way it must, in judging of this class of phenomena, 
be home in mind that changes in tho physical character ol the eaifaoe of the 
eartii must have moat materiaUy inihienoed the distribotkm of tbe otgaide beings 
thenon. 

•Tb. pwUll* ,tVrti«i.thitS«htaii»«n!TrtBnki«n«!«ltaI»diMPio«^ «•» 

to 1» th« »uw of tti» »t«nce of Noric .'Jge. In «-.y iWSiMlrtM 
Piiiii Omb ia mlf MartinUe by iwmiu ci tba TlMtyi. 
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Hmoritcs pboctok. E. v, Mojs., p. 9. (Cf. PI, TI., PL III, figi.l, 2.) 
Fig. 1. Vab. OBU<iDA. Nearly complete epeoimen with tht M^^Ltmber, amt o! it • 
««k ltamtl*Hilorit«IniHrtMW«ftlw]lm1iM«ff M 
y t. Vas. OBU<))VA. Inf(Mr.r!ftB Fpprimeni for tl>e muFt jiart without ttatafclifc 

half ■ wImvI of the bodyoluimber. From the same locality. 
» ft. ▼u.owwM. awbMdwfcwHIiMiljalitfbafaMtHt niMiiiiiib Jmm 
the eame locality. 

„ 4. Va». emta. Specimen with tbe body-chamber and tha ■pctfaml nugiili 
of it a cart. From the eaoM locality. 
AUtlwl^KttMan ol Oe wttoil mat, ud nmdimraoa tkMtoM wiftnrt ilt mdt 



PLATE n 

HaI-OIHTIM. 

H AU3IUTK8 PRocTON, E. V. Mojs, p. 9, (Uf. PI. I and PI. Ill, Figi. 1, %.) 
Tig. 1. YAKOBi iquA. NearlrooMplatvipMUMB with the bodT^amber; nMt of ilt 
tmA. Jffoin the Halorites Limestone of the Bambani- Sfotinn. 
„ B. ViM. laorrt. Cwt of a n«»rljr eompleta •peoimeD wiili tb« body-dwrnber. Froin 
the same locality. 
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iMogical Sun'eiy or India. 
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PLATE III. 
Ualomtu. 

HAUniiB pionm, S. Meja., f. 9. (Cf. Ft. I, PI. II.) 

1. V*B. KrrTA. Inteitial c:i't wit'i the test, with frapinpnt, ot oai>1 of the ]xA nhnrl 
of the bodj'cbamlier. From the Halotit«8 Limestone oE the BMnbaoag Section. 
S. "VtTL. RBCT«. CMk «f • fngoMBt with the hodf-^buAm. Fnm the mm 

looa'-ity . 

8. IUlouike auiaOI, £. T. Mojg.j p. 17. Speoiiuen with the bod/-cbaniber and pert 
«l1h»tart| |imidedwia«lwa|wr(m. Firam tiM imm looili^. Ii (kt 

f.ffaKS Sc notl 3d part <'F !hp last n-harl wit natOTcd >■ flldtr tP vqmnt lb 

external pari of the p>nult)niate whor), 
4. H*uniTts CuAHAXi, E. V. Moj<., p. 15. N««rly complete Epeeinm trith tie 

bodj*chuBlMr, molt of it without any test. From the mme tonlitjr. 
i HAUimi ra«oiii9, B v. Mojs.. p. 16. (Cf. PI. V, Fig. 1.) Vaubmi If 

compktt' Dpi'cSmeu, mn»t ot it nithoBt tfa« Utt, with pwk ot th» bodf.«b»aikMr 

whorl. From the siime locality. 

4pf*> an of tbe natural size, »o<l were drawn directly on the stuue without tlw one 
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PLATE IV. 
Hauritu umoirtt, R. Voji., ^ IS. 

Fig. 1. S] i.-j'ii> n n-ith tilt' biMlyclmmb.T ami pirt ot ths M. PkWI tttt flthfilw 
Liice^toDe of the BaiDl>«naj|; Section. 
„ S. ChiBb«cdca*kwithtit«btgtBDiBg>ofihemediM bodf^huilMr wboiL Fm 

•• tl c ?:im ' 'opality. 

u 3. Spcciniea witli |iart of the ictt aud pruvidrd ivitli hail' uf ct>e hoiif-chamber 
whorl, phced in the position of » oompleto exampk of the bodv^htalMi 
of «rhieb the hut half whorl lia^ Wtn r«a)oved. From tlie same localitj. 

a ^ Cwt of a nemi'ly cotnplete i>|ii-cLcneu with the boJv-ch«nb«r. From ibe Mini.' 
locality. 

All tha Bg«Ri m o( th* natural aix«^ ami wen driwa dineily vn ilw aton* wilbont tU ue «{ 
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PLATE V. 
Hamkitu. 

fi^l. BAIa■DMnttan%S.v.lI^^18. (Cf. K, m. Kg. 6.) 

Tm, lUliflom ip»dman prnvided with tli« i^aitnill mu^», Om^ Um 
tit H f^M^— LbiMloiw of tbc! liambgnag Sactioa. 

PiKAJUTlVlTTB. 

» S. PABUmnm BusiDnH.S.T.]i(4i^p.S0. (CL n. vm, Fifi. « tad 7.) 
VABiRit OBUQVA. Ckrt wftli m iMoapbto Mj'Am^ turn 4k 

riiM limMtooA of the Bamlianag Sfo'ion. 
, a. PAUJunTiniUiiXA«oi,£.T. Uqi.,p. S2. C«lcifi«d fuU.gtow» ipiriM wtti 
thi tMt, Hd Btuly complalaly yMMfwH ijaitaMl mifiB, bom I«ibB.O, 

pr 4>ab1y from iha HaloritM LimeitoM. 
^ 4. PABxrotAfiiM Smniwi, B. ». Moj«., p. W, Full-grown speciatn whl^ ^ 

BimWag: Section. 

AnttafigoiMuaof Uis nfttaral tize ud wsn drairn diiccUy oa thattOMirittaaftllt m •( 
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PLATE VI. 

PaBAJCV AVITM. 

PiaAimmss FttsTHAimLi, OHe«b«ch, p. 24. 
Fig. 1, Fnll-grown specimen, nearly complete. Cast, with some rmunta of (b« tnt. 
From the Haloritcs LitDMtone of the Bambnnag Seotion. 
„ 2. Chambered intemal ca«t. From the same locality. 

„ 3. Plan of the Butnres atier Oricabacli'a original specimen from Kimkin Paiar. 
PiRAjUTAViTis jAcqoisi, E. V. Mojs., p. 45. (Cf. PI. VII, Figi. 1, 2.) 
Figa. 4, 5, 6, 7. l^ill-growD specimen! with the bady-cbamber« pr««erved; CMta with ili^t 
portions of tcaU From th« Halflrit«« Limeatooe of the Bambaoag Section. 
All the Ggarea are of the natural aize, and were drawn direct! j OQ the atone vritboat tb< uc« of a 
re Hector. 
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PU1BTIL 



ttMuvrkivm. 

PiwrevAvrris J*oquihi, E. v. Mci»., p. 25. (Cf. PI. VI, Fie?. *— 7.1 
tig. I. Body •dumlicr of a f nU-grawn (p«mmeD; a cart. From the IlaluriUE LimritoM 
oCfhaBuilMatSMlm. 

form with lU |m1timBte whorl ; « ewt fcom tin mm lMa%. 

PlKAJVVAVlTEl TrSBALlIr E. T. Moj*., p. 17. 
„ B. FuH-grOwn epecimen vnth the bodjpii^hamfairi S Mik Vm ti» BlWta 

Iiiiurtnw oi (be ^nWy SmUoo. 
„ 4 P«m1tiniteMlm-liM«f •Inll'grownipeaiiienfemklMMn*)^^ 

FARAjrv\Tnn Bvui^B. M«^., p. 2B. 
It 6. CMt of • ffllLgivm aanplite ifariiMD. From the Mme loeatitjr. 
„ 8. VAUiVTAnmiinm, lwT.X<iii.,p.SO. Vall-gfiMraDHrl7«onp1tleiVHiB(m* 

cast with portions of the test. 
Pig*. 7, 8 and 9. Pabajjttatitim Lvpolii, £. T. Moj»., p. 2». Full-grown cpedlMg* 
(Pig. 8 whh lh« ■fmtmprawTCd); auti^ bm tli* HdMita UnolMMrfifce 

BambaDt°f Section. 

An ib 4|VMaxeof tU catural eu«, aad won dmni wtt* rtaMniOMta*"**!^ 
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PLATE VIII. 



PARAJUVATITlg. 

FAlAnVAVITM BuoDBAiom, £. T. Moj*., p. SI. 
tig. 1. Tm. VmiAf aan|ibte, foll^mwB ■pMinm wHili tlw ht^^tmaltfiiti bwI 

from the H»lorit«e Lirnc5!one of tho 'Bamhaua^ Spotini, 

^' %, VaUBUS. Fall-grown r|ieciinen with the bo<ly-cbaiaber, not qaito oompUte. Ai 
flMt btm ih* mme tooaKty. 

„ t. Fall grawn <pMiiii4» with tin antMior pMt of tht body-chuaber Inokm oK. A 
• oaat with nut mnuMt* of tli* tut. f nun the came locality. 

„ i> Vali-gmwii spaciuen with the peanllimit wborl, of which llu laat wboil, compris- 
ing the body-ohambsr, bw bcw nrnnd. A owt with |iortioo» of tiictoM. 
Vron tbe mm localitf. 

I, b. Intcinil i-ast without the tf'St. Fn in tbe Mtnt loealitv. 

VAMMVYnynss HuMrom, £. v. Moja., p. 20. (Cf. PI. V> Fig. 2.) 

„ 9. TAnnu nou. OmI et • SMily complete, falUgrwra ipMimMi, Imb the Bil*' 
ritn Limestone of Biinibinat:. 

„ 7. A young specimen with tbe body cii»Dib<;r ; » <»st wilb Kitne poitioin of tt* "*< 
From the lame locality. 

All tbe agoMt m ol tb« utoral nh, «Dd»«n dnwa ob tbeatou* (ritktmttbi we •(» 
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PLATE IX. 
FAunruvnH. 

Kg. 1. PAimTA'rrw, nov. f . ind., p. 84. Spwimen with »n ineomplif* WfAlBhri 
• oHt bom the HuloritM IrtmeitoM of tbe BamUoig Saotion. 
pAiMCTATnw Stouoskai; B. ». MojV, p. 38. 
„ t. More finely ribW wriaty. Foil grown ei>eeimen with the body-AiBtal »«* 

fram Cbe HmloiitM LiiBMtoae of the BimbM«g Section. 
. S. Hon «nndl7 liUndwrittj. Cwtfll ft loll-givwii tfmmm m& AiWr 



JOTITia. 

FjgK4^ «. JoviTO, nov. f. ind., ex all. J. lOMitMSM, p. 18. Fntganto with jort «l tke tot 
and » ith the aulorior put of the b<>dy.«hnBbar. From tbo ni 
the Kiogarh Range, goutb of Siiogcha Tallu. 
All tbe figvM an III tlw utwiml liaa, and were dwmn «a tbo stone witiMut liKMoi* 
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PUTE X. 

HlHMLnM (0««IIWtMTMV 

"TiXlr, . with ,K,r.io... of .b, l..t fr^ .b, 
(«.»..*c.nTM Hank., K. v. MnJ. . p. 3«. UneW «T,4jr. CA. 

. 6. SAO»N>T..,no,,f.bd..p.«. Chan.Wr.^ fn.gn....t. .not of .t *ith^th^ ^";.^_ 
tbe Ubw.(«i« with PiiiiCoCEBAS cf. .«r»KAToii (No. 6) of Mt www 

. 7. 8!^mV . .v. f. ;,.cl., V «. Cl...mWr^ I..„iM..t. k-m '■"^^ 
(So. 9) Uocligebirgtknlk at llio l«8e of th» lUOiiKM" « tto iMf* 
of th* Bantemi; Saetion. 

Pa«ajiiv4titic». 

lU bodvchamber, from the HaJoritw UvmMOIU rf ti» ■"'*"'?*T,J]^ 4 
AU Ae •gum »it ol fbe mtwd niit «id mn arMW diwolly on tU ituB* withMl im 

*- -J — 
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PLATE XL 

Kg. I. AnATOHms BAXBANAOKHgis, E. T. Mojs., p. 35. Cut with the Mtfrior half of lU 
last whorl, conaicting at tlM lw4j>eliUBlMt } from tlM fiMselk bad* «{thi Bi» 

banit^ Seetion. 

n 1 AiiATOi(iTnCABOU,B.T.lIi9ib,pbar. I^pftiMaaMtjbonthflDMailkWiif 
Runkiii Paur. 

« S. Alumiinia Xmnn^ B. T. HojK, p. SA. PyiitiMdeMti fnathtDHOiOtM 
aCBialdkMir. 

Tbofitsb. 

„ 4. I^MiR^ Mv. f. iai. ef. Tnp. aMBUiiguluB, p. 4A CfasinlMnd •M^ fm tilt 

'Cn]iitHliinie>toiir of KalapanL 
M fi. twum, imd. oL Trop. foaoiiallita^ 47. Chamhared CMt, tim tU Tto|ilii 

UnaitoBa «l Sabpaai. 
m t» Tmrbs, hot. (. ind., p. 47. FiagOint of ft ohMiharri cia^ Inn the TkB]iitN 

ImMatone of KaUpani. 
m r THnraH^ ind. cf . Tropit«» diaaalnllatB^ p. 48. ClnnlwnAga8tjftoatiliaTM|iito 

Limertone of Kalapani. 
„ & TMPms KiLAPAmcDs, £■ v. Mojii., p. 45. Caat wiUi a gnat 'patt al Urn huij^ 

tUmlNr, fnot tha Itopitai UatHtaBa tt Kabpui. 

M TukanDma, dbt. t ind, p. 90. Oaab, fnm tka Tnpitaa Itmiatraa of Kalqaai. 

» 10. SAOniH, DOT. f. in<l.. p. 41. Ch n-iiV'i'rei^ ». P^'oi men with bidlf pvaiwad lut^ fclM 
tha Saanaila bed» of the Bai.ibuiiuL,' Soclioo. 

TnETimiKs. 

i IL Vawmmu OinMin% B. t. Sfojs., p. 54. looomplete apeoiaMB with tin Wy 
d»mber and part «f «h« tai^&om tba Halaritaa LinartOM «f tiia BaaAaaag 

8«etioD. 

» 1*. Tnnmm Emm, B. Wci^., p. 5t. (Cf . H. xn., Kg«. 1—4.) SotaM «f ■ 

All th* a— T/iiie;*oni! .,f the D.imbanig Section. 

tna flgwia aiaaCihe natuml ana w«f« diawa diractly on tke itone witbout the use of 
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PLATE m 



Thetiditm. 

TkmniM Himwi, E. Moj*., p. 68. (CI. PI. XI., Rg. 18.1 
fig. 1. SpNimtn widi ■ewly complete hoijiibuAut. frtn tht Btkirilw Umrton d 
tbc BamWftg Section, 
J, t. Spewman wiih tha body-drnmber aod ptrt ol the tMt. From the iain« locality. 
» iDwiiT**** ■!■<*■■»» ^rith (to IwJyiitoMbtr «o3 pwrt aUto tot huttcMM 
Uwality. 

„ i. faH-growii indindul with fxi of tlie lett aud a portioa of tht bgdj-ahaabir. 
iHuithaaaMloaaliti'. 

HauoriTM. 

» 5, HfUCTiTKS ATAiiKTi, E. V. Mojs , p. B5. Speoimsn with tbc MychtmVr lod 
portiona of tha tatt. from the Haloritea Limaatoiw ot tb« BamUoag S«ctioD. 

Stkihiiannitbs. 

n 6. STiiMHASMirui cttosiToiMS, E. T. Moj»., p. flS Chambered fragment wift ■» 
Mtta of the teat m tiwiuMf vhoila. rnmttie BiMmlammtMd lha 
ftwlMahf BaotioB. 

H f. Bnanu«RfnDiiiDnn,B.T. Moji.,p.69. Chkmhcied tzagmnl mCh 
oltiMlMOBtiioinMfwhoilk. Fiontho WorilHliiiMitoMoriba P 



SnnnMinrma Nomrasi, B. v. Hojs., p. 70. 
m K. SptafauM wit>, ti.. body chamW aod parte «f the teat Vi«b (heBahiUK 

LiaMBtOM of the BamUnag SeetiaB. 
m >. Tunuab Spaeinaa with tha hodHhamber, and- part «C (he toet PiMall« 

aaoiehicality. 

AD tte tguna eia of tU natural size, aud were drawn directly on the a*«iB» wWwil the aie 
atftnOeeloiw 



Digitize 



I 

I 
! 

I 

I ' 
']'• 

I 

I 

r 

i., 

I 

I 

i 

i> 

i 

i 

!l 



ITgifizeJby Google 



PLATE Xm. 



STStMMijmiTES. 

Fig. 1. Sntinuinnnsuyiraui(nTUAnii^B.T.Miij«.,p.66. "r-'-m iriih thn Intfrni^ 
rfttttedrdMBtorndtlw tart oalfoii flu hmnwlwrk VnmtiMRilMta 
Limeitone of tte Bimliannp Section. 
„ t, SmntMUins Ldbbocu, E. v. Mojs., p. 71. Chambend tpceiiMn »ttk jut o( 
tiMtait. FromtlwHBlMttMUmwIgMatthtBHihraivBMttoo. 

CLionnn Woodwardi, E. Mojt., p, 61. 
M i. Type. Specimen, with part of the <e*t and with tb« beginning of bodj- 

ebtmbtr. Ihtom the Haloritea Limeatone of the Bambniy Section. 
„ S. Taeueu oum*. Ghuabcrad ff^aat, mort.rf it • ohL IMmi tkt mm 

„ 6. Tj-pfl "» CuoNiTas SiiTEM, E. v. Moja., p. 62. 

„ 7. V»nctaa J Cbambend oaeto. From the Haloritea limaitoM oi the P""'"^ SMiM. 
, 8. OlHMani Ammin, I. ». Moj»„ p. es. Fragment witt the tnt uA wiili jatil 

the hody-Aanber. Frr.m '.bo Halonipa Llnieetooe of the Buinlanag Seclioo. 
All tha figiina are of the aataial ai», and were dcawa diraetly m the atone without the oicii » 
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PLATE XIV. 

Tig. 1. CliCiMTis IlvcHESi, K. V. Mcij«., )■. Tyi*. Sp,-i-iii;.-n ntlh tlif W.ly-otiimli«, 

Biwtof a a cut. Froiu the llalorito* Liiue»tuue of ib« BumbauBg ^l!Ctllw 
Figi. I, $. CI. HvgltMi, TniaUtca. SpMiowM «ilh thit bodf •«faimb»r nd tHi^ hmmIi 

of the '.■•Kt,. From tlie game localily. 
Kg. ii CuosiTBS, Dov. f. ind., p. fij. S|i€cimcd with the beginninpof the bodr-cbHtlw, 

B4Mt dC it scut. Frum tbe Ilalorites LinieGtone of the Bsmlianii;; Section. 
, lb CiioBiTBS 8Pi!t080i, K. V. Mojs., p. «6. 8p«eim«i> wilb tiw boiiyoliMibw ami pit 

of th« test. From tha Halnitet LioMtoM of tbc 1 



Abfaditu. 

6. Abpabites EiMKiDEKHS, E. T. Moj*., p. 69. specimen, with tlM tttt ftmt» 
ftriaf^^ t* lilMrtlllMit vith Trachyceras tib«ticuin ftum Rinikin Faiar. 

7. AffWW W ff T'—*— «j & T. Mojt., p. eO. Fmpaenti, with ibeteitaad witba[«ct 
«{ ^ fco dy Hifc M *to» Ftom grev Iim«»toiw (widt Iwaonitit d. i^lnfiinu^ 
dMLiiiwT«%. 

DiTTUAalTES. 

8. Dimiiran Hmdii, B. v. Moja., y. 60. Cbamband •pceiman, with part ol tba 
tHi, Jtem the Hdwitw Llumtoiie ot th« B wp l i wii g Bw tii m i 

Ahatibktites. 

A. AainBHnMKmnn,B.v.Moja., |i.£0. SpeeiiiMB with tiMkodywakudwi tart 
tmm th» BikntwIdniHton al Hw BRnlMiaq ' Swlim. 

Thiibtih. 

, 10. Tnii^BiTti; {") vKLEioRi. E. V. Mnj»., p. 64. BpMliHn with tk teat Rnn lb 
bluvk limacione ot Tern Gadb, N. of KlIlIWBi 
AS ^ iigm aw «l die annri m. lad wan amwa dimtlj OB lihi itDn 
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PUTS XV. 

Pabatibhitis. 

Itg, I. Piununm BttTiWDi, B. t. Moji., p. 8i. Chambered cMt Prom tb« HtWita 
Unnlom rf Hbe BmhaMf SeotioB. 

^ I. PABtATiBETiTiER Oeikit! Ti. V. Mojs , p. H8. CliMnb«rtd ipttiBWi iW 
tioos of tl.e le»t. Frrm tUe H»lorile» Limeftoin rf tie BamUnag Swtioi. 
TABMimms Abou-hi, K v. Mojs., p. 84. 

, T. Specimen, with the body.cb.inber «iid«»mew«Matiof tl»«lMt.FromttaHilo. 

rit«s Limflstone of the B»inban»g Soctkm. 
„ 8. OumbMwd gpeoimen, with part of the test. Prom the same loc»lity. 
„ 9, Varietal Chambered tpeciineD, witti p»rt of the t«H. Ffom tho tame localitj. 
.,10. VKiaUt. Spcdmen.wilh the b«ar«tamfc«mdf«* 

TlBBTITlS- 

TiBBtms RiALLi, B. T. Moju., p. 77. , 

5. 8pNiiM,«ift Um banning of the body-cbainber and fSfkoEOatirt. ram 

the IIalorit«B LimntOM of the Baaib«Mg Scciioa. 
„ 4. Jragment of the bodydiBmUr, with p*rt of tbe tart. Prom Jla BMW laoaBfr. 
. $, TtowiTBS McBCHisoiri, B. T. Moj... p. 78. Specimen, with lb- K dy hambwial 

pit of tha tait. ¥tam fhe Habritaa Limaatoaa oC tba Bambaoag SMtioa. 

6. Viinini Piamnr Sinnii, E. t. Moja, p. W. SpMiflwn utth the Wr4art«i«* 

portioBB of the teat. From the Haloiitea Limestone of tbo Bambanag Seclioe. 
All tha fignaa an al flw Dataialaiaa^ ud imdwwii diiaatiy on tha 
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PLATE XVI. 

FlIUTlBBTITtg ANQCSTOIELUTUS, E. V. Klojs., p. 86. 

Fig. 1. Chambend cut, Fiwn th« HaloritM LimMtoo* of (h* Banhnag SMtei 
,, t. ChsmlMNd ipaeincn witb pni of Am tttl. Tram flw imw locditf. 
„ 3. ViRiETAt". CImmb«red specimen, with part of the tMt. From tb« aaailMlfai 
I, 4. Plu of the (utoit* from » tjjM •p«Mimau. From Um nim localitj. 

PAimntiaM IbnfVMBj B. t, Vit^ p 87. 
„ 5. (AudMNdautftMteBilodtH XflwrtOBtalilMBmHatgSMtiM 

HwnttM. 

HACBtiTBS (?), noT. f. ind., p. 88. 
I, 0. Plaa ot Uw latarc* o( « tnigiii«nt. From the bUwk areuaoeoaa limeatone ol Ui* beJ 
Nob 8 of BtnikHMg Sgatioo. 

All the figmtn ol tlie Mtanl mdmNilnvB dinodj «fb •!«»• vitknt Otiiirf 

anfleetor. 
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PLATE XVIL 



SunsuioiTitt 
flinumim ViMui, R. r. Moj-.., p. 91. 

Kg 1. Chambered «i.t. Prora tbe Halorite. LimwtoM •! the Bambwug 8mU<». 
8. Bxternml view of the cast with the hodyKshember. TW the noo leeahfrf. 
BWOLIHOITM AaciilBAi.ni, B. t. Moj*., p 32. 

5. SpeaiMB with tbe bodydiMnbw, wiUwot the Uit on the outer w i.orU trora 

* the Hdorilee Iji«M*»» <*• B****"!! ^•''•^ . . . v i 

„ VAB.ETAS. Sp«.Mmen -ith t)l* WT**"**. w""^ tt» to* mi the «ltl» wh«l. 

XVoDn the MOM loeaiitj. 
„ 6. OuttbefrioMl- fiwtteiMtloetfljr. 

Ofton ov Pmubaobvorma. tuim. 

6. ft«m«TBmiB*»wwM«,B.».Mojfc,p.89. Ch«iiito«4iftAM«wi«l>tta 

tMk, bam Ch« Ueak liiMitoa% (Mfnff th« Belpha Qlansr. 



Qmict 01 Tkachtcikati. dutlic*. 
T. TRArTTTr«8Ai TTBKicnii, E. t. M«ie,p.«». Ceefcwith th* begiimiiig oi the 
bodf-cbiuiiber, from the crinoMel limeetoDB el BinUm Mk« 

SiRtNiTM tLwakvt, E. V. Moju., p. 98. 

8, Chamberrd c«lt, from tlio Huloriten Lim.:Bt:>tic- f (I a 'namhaM 

9. CbmbeMd imgmcBt with the te«t. From the name locality. 
M. StuiRM Rianm, B. ^ **• Owwliewa fc egaeat wHh ttttiet. tw 

the Halorites Limestone of the Rambanag Sr^tion. 
All th« fignxte era of the natonJ sise^ and were diewn direct! j on the etone without *••■•« 
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PLATE XVni. 

B&UBiHAOlTES. 
BaMBAITAOITBS SCHLAQINTWKm, E. T. Moja., p, 107. 
Pi,. 1. Sp«Lrtl nearly oo.plot. Wy.l»<cb« and p.rt of the t«t. F«a. th. Hale 
rite* Llmeatone ol the Bambanag Section, 
a Oumbered specimen with part of the taeU From the eame locality. 
S * 6ande. BAHaANAon** D«««*i, E. r. MoiB, p. lOB. Specimen, with body- 
^ ' ' 111; and ..th poTtioc. of the teet Prom the HaloriU. L.metone of th« 
Bambaoag Section. 



PnfAOOCllAB. 



Pi<r 7 Chambered -pecim.n with euture. indicated on the figure and remo.nU of the 
tert. From the Haloritea Limestone of the Bambanag Soetion. 

8. Plan of the eotata-liae of a epeeimen from the Mme locality. 



9. 



Plaoitm. 

PiAcrrtg, ind, ex. aff. PU pe.ancti, p. Ul. Fragment of a chambered .pecimei*, 
From the npper Daonelbi beds of the Bambanag Section. 
All the figure, are of tha natural ««. and were drawn dir«>lly on the .tot. withoat the « 
of a leSector. 
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PLATE XDL 



FiHAOOci&Aa. 

ISf. t* FiNAOociBM, ap. ind., cz iff. P. Impeimiori% p. lOfl. FngnMUtt of » chambered 
«Mt from thaliioMftinM eomplM No. 6 of th* Bamtmnn Swtioo. Tb* vmbilieal 



TUotnt. 

„ t. Pucms Oldrahi, £. T. Moja., p. 111. ChuabeMl qMiiH^ »itk 

Uie t«ct. Trom the DaonelU beds of Idiaka. 

Figa. S, 4^ 5. Flacitii» Saeuntala, G. v. Mojt., p. 112. Chambered forou with part 
of tbe tost. From th« Holoritea LimMtoae of the Bambo^ flinlioa ^ if nlww 
»t th« bigiBBU^, S «!, mt tbe end el the iMt wbwl}. 

PrTLLOCERA!!. 

Kg. 8. PantMmu (MonvXtim) Baimi, £. t. llqja., p. lie. Cbunberad ■paoimn, 
■fth part «Clht tub Frvm the DamellR Ma a{ birita. 

M y. VoMr^niimanTn,B. Mojs., p. Ui. Clhamland apaoiaaa, vitii tbe tart. 
Vnaa tb* Daoaalla haia of Iba BambaiHf Saotfan. 



FiTOBITBS lOBIHVMDS, E. Mojs., p. 117. 

0 8> Chamband intantloaatiritiioattbataat Fnn tba bkek liaaataoaCieiagtha 
Balpba Olaaiar. 

n t. Specioicn witk lha bodj^ahmbar, moat af hmthralOa M. Efeaalha 

locality. 

AU Cbe figarea are oi ibo aatural size, and were dmwn directly on the atone iritboot tba uie of a 
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K^L PiajiOUADlsciTis ixbicrFj E. t. Moj?., p. ]09. Clmmbfroj oatt, wiA IMIt IMN 
maU ol tk* teiU from th« bkok limMtoM o( Killing (Spiti). 

Ccuiiscina. 

IP CiiADisciTBS avBAUTDS, E, T. Moji, p. 108. Clumbiired fngment, with th* tait 
t th« 1iIm& linMteM «e th* DMMlk faadt al Lnika. 



7MJiJum» 

M t> lotwmu «r. ajnUferak (WvMm), p. 101. OfaamlmA «Ht. Ikm Iha gn^ 

ff 4k IUb o£ the Mitures of a «pecjmea from tbe sMse locality. 

AlCISTZS. 

Aicisiu LioMAXOi, £. T. Moja., p. 98. 
„ i. 8|iMiiDmi with tba bedfi^liiuWudtiM talk fram Uw BalmitH Umitgn of 

the B-irabanag Sretion. 
6. tijx'(^^iiii«:r., witb the body-chamber broken at tb« aperture, in order to show Um laat 
lip. From the tame locality. 
„ 7. ChamfaiNd lonn, with tht tub Item the auM locality. 
„ 8. Plaa of ttt ratnraa «t a spaeiman. lh>u dia aama loedity. 
n 10. AacisnBs scBBicoMns, E. Mojs., p. 99. $p«ciiiMn witii the bodj-ahaiibar and 
Om taat. gtom tha blaek Unaatom of Tian Oadk. 

„ 9. DioYunu AVHiKiom, £. t. Moja« p. 44. Ckamliaiad fbns. From the bladt 
lintatoM of iiha Zhab yallajr. 
jm tte flgm M* «e fha Htuil liM^ ^ im dmm diMa% OB tha atoM iri^ 
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PLATE XXI. 

NiUTILUB. 

Fig. 1. Nadtilds BAMB&KiGCNSu, E. T. Moji., p. 122. From a east, vnih the body- 

ebimber. From the HaloritM LimestoDt o{ the Bambaoag SiMtion. 
„ 2. NiDTiLCi, f. i&d., ex aff. V. meEodiei., p. 122. Chambered caat. From the Halo- 
ritea LLoMttone of the Bambanag Section. 

Flbukohautilos. 

„ 3. FLBumoHAOTtLDi nBBTious, B. T. Mojt., p. 120. CaloiGed clambered eaat, with 
some portiooa of the tMt. From the lower DaoselU bede of the Bambaoag 
Section. 

ATBaoTirn, 

„ 4. Atbaotited, ind., p. 126. Fragment of a pbragmocone, with part of the te«t ; a, 
ventral aapect, b, po«t«rior eeptiim, ieeo from below. From the Halorite* Lime- 
etooe of the Bambatiag S«ctioD. 

OsTHOCiiua. 

„ 5, ORTOoOBHis, f. ind,, p. 120. Caat, with the body-chamber, From the Halaritta 
Limcetone of the Bambaoag Section. 
All the figarea are of the natutal *ize, aad were drawn directly on the atone without the u»e of a 
reflector. 
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PLATE ZUL 

1%. L Cltdonai'tilisGkiubacui, E. T. Mojs., p. I2S. Cbunberad out. 



■tona with PioMOMiat oL iapentor (No. 0) of flw J 
Caomtmiua nutmau, B. Mojo., f.llL 

„ 8. Clunobercd out. From tbe Halorites Limmtonc of the Bjmbanag Section. 

„ 3. EzampW of a out, with the body-cbambtr and portioiu of tbe test. From tb« same 



All tlio iguwan of tk* utnil tad mttdmn <BMlir an flMatiiMWilMnktta maf a 

nflegtor. 
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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 

▼ou. I TO XtX, IS68 to 1897. 

1*« pri» liid fat tlin* ^M'xtlioM b 1 mpn (S».) M«k pwt, or k raptci (*>.) wli Tolan*. 
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